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1.0 INTRODUCTION 

Semi-Annual Corrective Action Report 
Sile II, SUBASE Kings Bay 

April - September 2009 

VT Group has been contracted by the Department of the Navy, Engineering Field Activity Southeast, 
Resident Officer in Charge of Construction, Kings Bay. Georgia to provide operating support services as 
the Base Operating Support Contractor. Under the Prime Contract N69272..()()·D-3170, VT Group has 
been contracted to provide groundwater monitoring services at Site II, Old Camden County Landfill at 
the Naval Submarine Base (SUBASE) IGngs Bay in accordance with the approved Groundwater 
Monitoring Plan (GWMP; Bechtel, 1999a). This Semi-Annual Corrective Action Report provides: 

I . A historical summary of site activities 
2. A summary of the monitoring activities that were perfonned from April to September 2009; 
3. A presentation of the data from the activities perfonnedj 
4. An assessment oftbe current and historical data; 
5. A summary of the activities planned for the period of October to December 2009. 

1.1 SITE DESCRIPTION AND HISTORY OF LANDFILL ACTIVITIES 

SUBASE Kings Bay is located in the southeast comer of Georgia, approximately 8 miles north of the 
Georgia-Florida state line. The SUBASE includes approximately 16,168 acres and is located in Camden 
County. Georgia. Currently. the base suppons submarines, crew training, weapons handling and storage, 
submarine maintenance and associated personnel (Bechtel, 1999a). 

Site II . Old Camden County Landfill, is located along the nonhwest boundary ofSUBASE Kings Bay. 
Immediately west of the site is the Crooked River Plantation residential subdivision. Landfill dimensions 
are approximately 1,400 feet long, 600 feet wide at the south end and 800 feel wide at tbe north end. The 
landfill was operated by Camden County from 1974 to 1981 . During operation, trench and fill techniques 
were used for disposal of municipal waste. The landfill reportedly accepted 100 cubic yards of fire
fighting pit sludge from a dredge spoils disposal area. The landfill ceased operations in October 1981 and 
was covered with 2 feet of fill . The site is currently vegetated with grass, weeds and pine saplings 
(Bechtel , I999A). A site map is provided as Figure 1. 

1.2 NATURE AND EXTENT OF CONTAMINATION 

The original extent of contamination is difficult to determine, because throughout the monitoring events 
associated with various remediation efforts, new data bas continued to reveal previously unknown 
information concerning the extent of contamination at the site. The effect of the remediation efforts are 
difficult to estimate with respect to areas of contamination that had not been discovered prior to 
remediation, lherefore it is also difficult to estimate the extent of tbese areas in their original state (prior to 
any remediation) . 

1.2.1 Prior to Remediation Activity (Original Nature and Extent) 
The horizontal extent of the plume prior to installation oftbe pump and treat system was reported in tbe 
RCRA Facility Investigation (RFI) Interim Report (ABB-ES, 1993) as shown in Figure 2 for the 32 to 42 
feet below ground surface (5 ft to -5 ft mean low water) interval. This plume was defined by the ABB 
Environmental Services (ABB-ES) using hydrocone sampling, monitoring well sampling and both on-site 
and off-site analysis of groundwater samples. No data was provided from within the boundaries of the 
former landfill. 

The cross section representing the vertical extent of the plume according to the RFI Interim Report is 
shown as A-A ' on Figure 3 and the vertical extent of contamination is shown on Figure 4. This plwne 
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was interpreted by ABB-ES based on hydrocone samples and both on-site and off-site analysis of 
groundwater samples. TIDs cross section contains no points within the boundaries of the fonner landfill. 

Targeted compounds during the Rfl included vinyl cbloride, trans-l,2-dichloroethene (DCE), cis- 1,2-
OCE, trichloroethene (TCE). tetracbloroethene (PCE), benzene, toluene, ethylbenzene, mlp-xylene, and 
o-xylene (ABB-ES, 1993). 

1.2.2 Subsequent to Remediation Activity (Current Nature and Extent) 
The most current groundwater concentration data is provided in Tables 3 through 5 based upon the most 
recent groundwater sampling events perfonned in accordance with the GWMP. Outside the boundary of 
the landfill, the plume appears to have reduced in magnitude but bas yet to show significant reductions in 
extent at the one microgram per liter (ugll) contour. Groundwater Protection Standard (GWPS) 
compounds detected above the laboratory method reporting limit during the August 2009 sampling event 
included PCE, TCE, cis-l ,2-0CE. elbylbenzene, chlorobenzene, and l,4-dichlorobenzene. 

Within the boundaries of the horizontal plume, only monitoring well KBA-II-138 is screened below the 
intermediate zone that extends from 30 to 45 feet below ground surface eft bgs). MonitOring well KBA-
11-138, which is located downgradient from the landfill and is screened from 77 to 87 ft bgs, exhibited 
no detectable concentrations ofGWPS constituents during five consecutive annual sampling events from 
1999 to 2003. The most current data concerning the vertical extent of contamination within the landfill 
boundary is found in the Construction Completion Report, Groundwaler Remediotion at Site J J Old 
Camden County Landfill, Revision No. 02 (Cel, 2004). The data collected during the groundwater 
sampling events performed in accordance with the GWMP is limited in the source area to 37 ft bgs. For 
this reason. please refer to the referenced Construction Completion Report for comprehensive data with 
respect to the vertical dimension. 

1.3 SUMMARY OF PREVIOUS REMEDIATION EFFORTS 

1.3.1 Pump and Treat Activlti .. 
A groundwater extraction and treatment system was designed and installed as an interim measure (1M) to 
hydraulically control further migration of contaminated groundwater. Initial construction of the 1M began 
in September 1993 with start-up activities occurring in March 1994. The fmt phase of the 1M included 
the installation of five groundwater recovery wells and their associated conveyance system, a diffused 
aeration tank. for groundwater treatment, and vapor-phase carbon drums for off-gas air treatment. The 
recovery wells were positioned in the areas with the highest known concentrations of contaminants along 
the western side of the landfill and right-of-way of Spur 40. The second phase of the 1M included the 
addition of a new recovery well which was centrally located within the existing recovery well network 
(Bechtel, 1998). The third phase of the 1M included the shut down of aU previously installed recovery 
wells and the installation and activation of two new recovery wells located within the boundaries of the 
fanner landfill. These were activated in February 1999 but were shut down in March 1999 due to 
repeated fouling of the wells, pumps and effluent piping (Bechtel. 1999). 

1.3.2 In-Situ Cbemlcal Oxidation Activities 
Bechtel Environmental, Inc. (Bechtel), with Gro-Cleanse International, Inc. (GCl), performed three 
pbases orin-situ chemical oxidation treatment during the period of August 1998 to April 2000. During 
the three phases of the treatment program, a total of S4 injectors were installed and an approximate total 
of 34,850 gallons of SO percent hydrogen peroxide and an equivalent volume of ferrous iron catalyst were 
delivered to the subsurface. During the post-injection sampling events following the third phase of 
injections, it was discovered that Injector 60 had rebounded from a low PCE conceDtrBlion of 69 ug/1 to a 
peE concentration of 10,000 ug/I, indicating that a PCE source was still present (CCI, 2002). 
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CH2MHill Constructors. Inc. (CCl) performed additional source delineation during the period of 
November 2000 to January 200 I, collecting groundwater samples using a membrane interface 
probe/direct-push technology rig. The most concentrated source area was determined to be in the vicinity 
of Injector 60 at the 44 to 48 ft bgs depth interval, which exhibited a peE concentration of 54,078 ug/L 
Based upon these results. cel installed 20 additional injectors and perfooned a fourth phase of in-situ 
chemical oxidation treatment during the period of September to November 200 I, in which an 
approximate total of 11.365 gallons of 50 percent hydrogen peroxide and 12,220 gallons of ferrous iron 
catalyst were injected into the subsurface. No post-injection sampling was performed (CCI, 2002). 

1.3.3 pH Adjustment/Soybean 00 Injection Activities 
Subsequent to the fourth phase of in-situ chemical oxidation, during the period of December 2001 to 
January 2002, the pH of the groundwater was adjusted and soybean oil was injected into the subsurface to 
enhance natural degradation of residual contaminants. A total of 5,500 gallons of potassium hydroxide 
solution (pH of9 standard units) was injected to accomplish the desired pH adjustment from 5 to 7.5 
standard units. Following the pH adjustment. a total of 8,839 gallons of emulsified soybean oil mixed 
with 16.369 gallons of water was injected at 39 temporary injection points in the source area, typically at 
depths of28 to 48 ft bgs (CCI, 2002). 

1.4 SUMMARY OF CORRECTIVE ACTION PLAN OBJECTIVES 

The objectives for remediation at Site II are stated in the Corrective Action Plan as follows: 

"Concentrations of total chlorinated ethenes (summation of PCE, TCE, DCE, and VC) must be reduced to 
less than 100 ugtl at each monitoring well associated with this site. This criterion is based upon the 
information provided in tbe report, Selecting Remediation Goals by Assessing the Natural Attenuation 
Capacity of Ground-Water Systems (USGS, 1998)." (SUBASE KIDg. Bay, 2001) 

1.5 SUMMARY OF ONGOING USGS STUDY OF NATURAL ATTENUATION 

A natural attenuation study has been conducted at Site II by the United States Geological Survey (USGS) 
since 1998. The most recent available update on this study is found in the report, Monitoring the 
Effectiveness of Natural Attenuation at the Old Camden County Landfill. Kings Bay Naval Submarine 
Base. Georgia (USGS. 2009). The chlorinated ethene concentration results are summarized below: 

I. A total of 18 wells are being sampled in conjunction with the USGS study. 
2. All data associated with the study is based upon samples from monitoring wells that are 

installed at least 60 ft. downgradient from the Injector 60 source area. 
3. From August 1998 to September 2008, significant decreases in total chlorinated etheDe 

concentrations (up to 99.5 percent) have been observed in most of the monitoring wells 
associated with the study. 

4. The most currendy reported total chlorinated ethenes concentrations (September 2008) in the 
downgradient portion oflhe plume range from 1.2 ugll (USGS 9 and USGS 14) to 82 ugll 
(USGS 10). 

5. Of the 18 wells sampled during September 2008, none exhibited total chlorinated ethene 
concentrations above loo ugtl. 

6. A total of seven of the eighteen monitoring wells (USGS 3, 6, 7, 9, 13, 14, and 15) that are 
being monitored in conjunction witb the study have been below GADNR Maximum 
Contaminant Levels (MCLs) per Chapter 391-3-5-.18 for at least eight consecutive quarters, 
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7. Downgradient monitoring well USGS 4 conlinues to exhibit a significant downward trend in 
lotal chlorinated ethene concentrations. This well contains the highest known concentrations 
at the site and is the northern most data point with concentrations of this magnitude. 

8. Monitoring wells USGS 3. 5 and II are also exhibiting downward trends in TCLE 
concentrations. The concentration trends at the remaining USGS wells appear relatively 
stable. 

9. PCE, in relatively low concentrations, has migrated into some of the downgradient locations 
(USGS 2, USGS 3 and USGS IS) monitored in conjunction with the USGS study. Please see 
Section 4. t of this report for a further discussion of the PCE plume at Site II . 

10. Monitoring wells KBA-II·13A and KBA·II-34 have exhibited chlorinated ethene 
concentrations that have been consistently lower in the samples collected by USGS than tbose 
collected by VT Group in relatively close time pro~imjties . The cause may have been 
occurring in the laboratory or may have been related to differences in sample collection 
procedure and/or technique. The cause was investigated during the monitoring period and 
details of the investigation are provided in the appropriate sec lions of this report. 

2.0 SUMMARY OF GROUNDWATER MONITORING ACTMTIES 

Currently. monitoring wells KBA·ll·13A, KBA-ll·16, KBA·II·34, and KBA·II-3 7 are being sampled 
on a quarterly basis and monitoring wells PS·2, KBA- ll·IOB, KBA·Il·IIA (background; Appendix IX), 
KBA·II·13A {Appendix IX} and the irrigation well located at 122 Plantation Coun are being sampled on 
an annual basis. Per the GADNR recommendation provided during a conference call between Wayne 
McKenzie and Thomas Stoffiet of SUBASE and Mo Ghazi and Amy Potter of GADNR on January 14, 
2009. an additional four monitoring wells, including KBA- II·IS, KBA·ll·17B, KBA·ll·20 and KBA· 
11·21 , located in the roadway of Crooked River Subdivision (See Figure I), have been added to the 
groundwater monitoring program. These sentinel wells are now being sampled on a semi·annual 
frequency for GWPS constituents. 

Four groundwater monitoring events were perfonned on the following dates by VT Group during the 
period: August 4 to 5, 2009; April 7 to 8, 2009; May 4 to 6; 2009; and June 2, 2009. The activities that 
were perfonned during the ApriVMayDune 2009 groundwater monitoring events were presented in detail 
in the Quarterly Groundwater Monitoring Report, April - June 2009 (VT Group, 2009), dated July 2009. 
For this reason, this section of the document only addresses in detail the activities that were performed 
during the August 2009 monitoring event. Activities perfonned during the monitoring events included 
well inspections, well measurements, and quarterly, semi·annua~ annua~ and special groundwater 
sampling and analysis. Weather conditions during the August 2009 groundwater sampling event were 
partly cloudy with temperatures in the high 70's in the morning to mid 90's in the afternoon. There was 
3.75 inches of rainfall during the week preceding the August 2009 groundwater sampling event. For the 
month of July 2009, a total of 7 .75 inches of rainfall occurred. 

2.1 WELL INSPECTIONS 

All wells were inspected for aboveground damage or well deterioration. Generally, all wells were 
structurally sound with no aboveground damage. 

As previously reported, monitoring well PS·2 contains an unknown obstruction in the bottom of the well . 
It was previously recommended that this well continue to be used for monitoring purposes as most of its 5 
foot screen appears to have remained intact and unobstructed (VT GrouP. 2006). It is noted that PS·2 is 
reported to have been originally screened from 33 to 38 ft blOC (Bechtel, 1999a). 
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Per the direction of the Navy, with approval by the Georgia Department of Narural Resources (GADNR), 
recovery wells RW-6, RW-7, and RW-8 were abandoned on October 30, 2001 . The work was performed 
under Delivery Order 640 of Prime Contract N69272-oo-0-3170, by a licensed driller in accordance with 
the Georgia Water Well Standards Act. 

Per the direction of the Navy, with approval by the GAONR, the shallow (screened from about 16 to 20 ft 
bgs) irrigation well located at 122 Plantation Court was abandoned on March 21, 2003. A deeper 
irrigation well (open-hole from 132 to 260 ft bgs) was installed at tbis location from March 20-21. 2003. 
The work was performed by Woodrow Sapp Water Well Contractor, Inc under Prime Contract N69272-
02-M-30IS. 

2.2 WELL MEASUREMENTS 

De-pili to water and total well depth was recorded on August 4, 2009, at a total of 19 monitoring wells. 
Water levels and well depth measurements were performed using an electronic water level indicator, 
accurate to 0.01 feet . All water level measurements were recorded with respect to a surveyed reference 
point located at the top of the well casing. Measurements were recorded two times over an eight-hour 
period and stabilization of static water level was assumed when two consecutive readings recorded at least 
one hour apart were within 0.01 feel. The total well depth was measured using the eleclrOnic water level 
indicator by lowering the probe until the bottom of the well was reached. Total depth measurements were 
made with respect to a surveyed reference point located at the top of the well casing. All monitoring well 
measurements were obtained prior to sampling to avoid interference by purging activities, 

2_3 GROUNDWATER SAMPLING AND ANALYSES 

2.3.1 Monitoring WeU SampUng 
Four groundwater monitoring events were performed on the following dates by VT Group during the 
period: August 4 to S, 2009; April 7 to 8, 2009; May 4 10 6j 2009; and June 2, 2009. Activities performed 
during the monitoring events included well inspections, well measurements, and semi-annual, quarterly, 
annual, and special groundwater sampling and analysis . During the sampling events, groundwater 
samples were generally collected from the monitoring wells in order of least contaminated to most 
contaminated, based upon historical data, Prior to sampling, all monitoring wells were purged uSin"" the 
low-flow (minimal draw down) method. Prior to purging, the intake of a dedicated piece of Teflon 
tubing (3/ 16-in. 00 by Y.-in. 10) was positioned near the center of the monitoring well screen, 
Groundwater was then purged through the tube using a peristaltic pump, Geotech Model Geopump 2. 
Water quality parameters, including temperature, pH, conductivity, ox.ygen-reduction potential, turbidity, 
and dissolved oxygen were measured every two gallons while purging. After parameters stabilized within 
10 percent, a sample was collected and containerized for chemical analysis. All samples were submitted 
to Colwnbia Analytical Services (State of Florida NELAC accreditation #1382502) for analyses using 
standard chain-of-custody procedures as specified in the GWMP. All pW"ge water was containerized in 
drums and properly disposed. 

2.3.2 Monitoring Wen Analyse. 
Groundwater samples collected during August 2009 from monitoring wells KBA-ll-13A, KBA-II-16, 
KBA-II-34. and KBA-11-37 were analyzed by Columbia Analytical Services for GWPS compounds by 
EPA Method 82608. 

2.3.3 Irrigation Wen Sampling and Analyse. 
A total of three irrigation wells in the Crooked River Plantation subdivision, located across the highway 
from the Klngs Bay Naval Submarine Base, were initially included in the groundwater sampling program. 
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These locations were not included in the GWMP and were selected for sampling based upon the results 
from a comprehensive irrigation wel l survey that was perfonned in 1998. The selected locations included 
irrigation wells located at 102 Plantation Court, 122 Plantation Court, and 108 Cottage Court. 

In letter dated February 27, 2004, tbe GADNR approved the recommendation to delete the irrigation well 
located at 108 Cottage Court from the sampling program. on the basis that contaminant detections had not 
exceeded the GWPS for three consecutive years. In lener dated December 23. 2005, the GADNR 
approved the recommendation to delete the irrigation wel110cated at 102 Plantation Court from the 
sampling program. on the basis that contaminant detections had Dot exceeded the GWPS for two 
consecutive annual sampling events. In the same (December 23) letter. the GADNR approved reducing 
the sampling frequency at 122 Plantation Court from quarterly to annually on the basis tbat except for one 
anomaly. contaminant detections have not exceeded the GWPS in 2'h years. The fourth annual sampling 
event for GWPS constituents was performed at the irrigation well located at 122 Plantation Court on May 
S, 2009. 

2,3.4 Special Sampling and Analy ... 
In response to GADNR comment in letter dated March 13, 2009. split samples were collected at 
monitoring wells KBA·ll·13A and KBA·11 ·34 on June 2, 2009, to help determine the cause of the 
apparent discrepancies between historical sample results obtained by VT Group and the USGS. The 
samples were collected in conjunction with the USGS sampling event that was being performed on that 
date. Monitoring well KBA· l l·13A was purged hy the USGS and samples were subsequently collected 
by both tbe USGS sod VT Group. Monitoring well KBA-11·34 was then purged by VT Group as 
described in Section 2.3.1 of this report, and samples were subsequently collected by both the USGS and 
VT Group. The USGS collected samples were analyzed by Shealy Environmental Services, lnc . for 
GWPS constituents by EPA Method 82608, and the VT Group collected samples were analyzed by 
Columbia Analytical Services. also for GWPS constituents by EPA Method 8260B. 

3.0 DATA PRESENTATION 

This section provides a summation and tabulation of all field measurements and analytical results 
associated with the groundwater monitoring program. 

3.1 MONITORING WELL MEASUREMENTS 

Depth to water and depth to monitoring well bottom were measured at 19 monitoring wells as described 
in Section 2.2, using an electronic water level indicator. Based upon the data, ground water flow in the 
intermediate zone appears to be generally west to northwest. A summary of the data recorded. during the 
monitoring well measurement evolution is provided in Table 1. 

3.2 GROUNDWATER MONITORING WELL PURGING PARAMETERS 

Water quality parameters including temperature, conductivity, dissolved oxygen, turbidity and oxygen 
reduction potential were measured at each sampling location every two gallons during purging activities 
using a Honba U·22 water quality meter, which was calibrated in accordance with manufacturer's 
specifications prior to use. Parameters generally stabilized within ten percent after eight gallons of 
groundwater were purged from each monitoring well. Table 2 provides a summary of the stabilized 
parameters (last data set recorded) at the time of sample collection. 

A summary of the monitoring well purging and sampling records for the August 2009 sampling event is 
included in Appendix A. 
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A total offour monitoring wells were sampled during August 2009. All samples were analyzed as 
described in Section 2.3. A summary of the analytical laboratory results is provided io Table 3 and on 
figures 5, 6, 8 and 8 through II . Analytical laboratory reports are provided in Appendix B. 

3.3.1 Groundwater Protec:tlon Standard Analytical Results 
Three of the four monitoring wells that were sampled for GWPS compounds, KBA-II-J3A. KBA-II-34, 
and KBA-11-3 7, exhibited concentrations that exceeded one or more of the GWPS constituent standards 
during August 2009. A summary of the GWPS standard exceedances is provided below. 

I. Monitoring well KBA-II-13A, located approximately 150 fI downgradient from the source area, 
exhibited elevated concentrations ofPCE at 9.S ugll and 13 ugll (sample and duplicate, 
respectively) and TeE at 7.9 ugll and 9.0 ugll (sample and duplicate, respectively), 

2. Monitoring wen KBA-I J -34, located within the source area, exhibited an elevated concentration 
of cis·I ,2·DCE al 180 ugll. 

3. Monitoring well KBA-11-37. located approximately 600 ft downgradient from the source area, 
exhibited an elevated concentration of chlorobenzene at 2.7 ugll . 

The analytical results are summarized in Table 3 and on Figures S, 6, 8 and 8 through II . Laboratory 
analytical reports are provided in Appendix B. 

3.3.2 Subdivision irrigation Wells Analytical Results 
Annual sampling ofthe irrigation wellloc:ated at 122 Plantation Court was last performed on May S, 
2009. All GWPS constituent concentrations were below the respective laboratory method reporting limit 
for the fourth consecutive annual sampling event. Historical analytical results are presented in Table 4. 

3.3.3 Spec:laI Sampliug Au.lytlcal Results 
in response to GADNR comment in letter dated March 13, 2009, special samples were collected al 
monitoring wells KBA-11-13A and KBA-II-34 on June 2, 2009, to help detennine the cause of the 
apparent discrepancies between historical sample results obtained by VT Group and the USGS. The 
samples were collected in conjunction with the USGS sampling event lhat was being performed on that 
date. Monitoring well KBA-II-13A was purged by the USGS and samples were subsequently collected 
by both the USGS and VT Group, Monitoring well KBA-II-34 was then purged by VT Group as 
described in Section 2.3.1 oftrus report, and samples were subsequently collected by both the USGS and 
VT Group. The USGS collected samples were analyzed by Shealy Environmental Services, Inc. for 
GWPS constituents by EPA Method 82608, and the VT Group collected samples were analyzed by 
Columbia Analytical Services, also for GWPS constituents by EPA Method 826OB. The analytical 
results from the June 2, 2009 split sample and a side by side comparison of the historical data obtained by 
VT Group and the USGS are summarized below. 
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KBA 1113A . . 
VT GI"OlIP 

0 ... PCE TCE DCE 

l1 f712oo7 17 " 29 

11m2007 duo 1 17 " 29 

l ln/2oo7 duo 2 16 10 29 

' 12812008 
21412008 " 8.3 " 21412008 duo 11 13 8.3 26 

214f2008 {duo 2} 15 8.4 26 

51'612008 

51112008 9.7 7.3 19 

511/2008 (dup 1) . '0 8 20 

51112008 duo 2\ 7.' 6.4 19 

51112008 duo 3\ ' 0 7.' 19 

713012008 

81612008 " 8.8 18 

81612008 {duo 1} " 8.' '9 
81612008 (duo 2\ " 8.8 19 

9/112008 

11/512008 13 ' 0 20 

11/512008 ld.l!p 1L " " 20 

111512008 (duo 2 " '0 21 

516/09 14 8.8 18 

51612009 Id" Il 16 8.7 17 

5I6l2009(0,, 2) 18 9.6 18 

612/2009 22 9.2 19 

KBA 1134 . . 

VTGroup 

Dot. PCE TCE DCE 

11/612007 ' .2 0.37J 8.2 

112812008 

2/412008 4.8 0.66J 16 

5/16/2008 

51612008 4.4 I ' .3 I 30 

7130/2008 

816/2008 4.' I ' .7 I 57 

9f1l2008 

11/512008 4.2 1.0 110 

5{512009 4. ' O.71J <, 
6f2l2009 3.8 <, 11 0 

J - \ ~Iue I~ b.-f\\ c~n ,"" method repon ing limit 300 the mcthod t1~1 eo.: l ioIl tnnn 
Sh~lku ce lls indicate nn sampling was performed 0I'l ' hl ~ d:m· 
" n '·al lJc~ reported in nncrogmm.< po.. liter 

'\irc I t R"I'Of l 8 

PCE 

,., 

1.8 

<, 

<, 

20 

PCE 

2.2 

2.9 

2.8 

3.2 

3.6 
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USGS 

TCE DCE 

,., 6.2 

6.4 7.3 

6 '.2 

' .3 4.9 

11 20 

USGS 

TCE DCE 

<, <, 

<, 7.8 

<, '0 

<, 8.8 

<, 120 



9.   No exceedances were found from the four sentinel wells (i.e., KBA-11-15, KBA-11-17B, KBA-11-20, and  
      KBA-11-21) that were recently added to the monitoring plan and sampled semi-annually for GWPS constituents.
     

Revised 
July 7, 2010

3.4 QUANTITY OF HYDROCARBONS REMOVED 

Semi-Annual Corrective Action Repon 
Site II, SUBASE Kings Bay 

April - September 2009 

Per the direction of the Navy, with approval by the GADNR, the pwnp-and-treat remediation system at 
Site II was dismantled during November 200 I under Delivery Order 651 of Prime Contract 69272-00-0-
3 J 70. For this reason, the quantity of hydrocarbons removed calcularion no longer applies. 

4.0 DATA ASSESSMENT 
4.1 OBSERVATIONS 

I . With the possible exception of monitoring well PS-2, which appears to contain an unknown 
obstruction as stated in Section 2.1. all of the monitoring wells were in good condition and are 
functioning adequately for evaluating the hydrologic conditions and groundwater quality. 

2. Of the four monitoring wells sampled during August 2009, only KBA-II-34 (185.79 ugll) 
exhibited total chlorinated ethene concentrations above the Corrective Action Plan objective of 
100 ugll stated in Section 1.4. 

3. Monitoring well KBA-II-16 has shown a general decline in t.I-DCA concentration since 2002, 
and was below the GWPS standard of 1.0 ug/I in August 2009. All constituent concentrations 
were below GWPS standards at KBA-l 1-16 in for the second consecutive quarterly sampling 
event. 

4. The concentration of cis-I,2-DCE continued an upward trend at source area monitoring well 
KBA-II-34 during August 2009. This trend appeared to have leveled otT based upon samples 
collected during May and June 2009, but another significant increase was Doted during August 
2009. A similar spike, plateau. and subsequent decrease of 1,2-DCE was observed at KBA-ll·34 
during the period of November 2004 to May 2006. As there has historically been no known 
source of cis-l,2-DCE contamination at Site II, this trend is likely the result of natural 
attenuation of PCE and TCE concentrations located further upgradient. 

5. Monitoring welt KBA-II-37 continued to exhibit a stable concentration of chlorobenzene during 
August 2009 at a concentration of2.7 ugl1 . The only constituent that is edlibiting concentrations 
above GWPS standards at KBA-II·37 is chlorobenzene and it is relatively close to being below 
the GWPS standard of \.0 ugll. 

6. The split samples collected from KBA-II-13A and KBA-II-34 on lune 2, 2009 by the USGS 
and VT Group indicated close correlation between the two sets of laboratory results. The results 
also showed a close correlation with respect to recent historical concentrations exhibited at these 
locations in samples collected previously by VT Group. 

7. During the period of 1999 to 2004, PCE began 10 appear in monitoring wells USGS I, USGS 2, 
USGS 3 and USGS 15, all of which are in the line of USGS wells closest to the source area, about 
100ft down gradient from the source area and 50 ft upgradient from KBA-II-13A. PCE 
concentrations have since decreased to below laboratory detection limits at USGS· I , 

8. A possible explanation for the extended PCE plume is that the subsurface reactions that occurred 
during the chemical oxidation treatments that began in 1998 have relocated and agitated the 
groundwater within the PCE plume, thereby extending the horizontal dimensions of the 
detectable PCE concentrations. It is noted that there is no evidence that any source level peE 
concentrations have been pusbed downgradient. Without having current source area data, 
conclusive determinations cannot be made) but it is possible that the peE plume bas changed 
from being characterized by a concentrated source with limited migration due to natural 
attenuation, to being characterized by having almost no distinct source area but slightly more 
widespread due to the aggressive treatment activity. 
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4.2 RECOMMENDATIONS
The GWMP (Bechtel, 1999) provides the following exit criteria for monitoring wells: 
 
� “Groundwater monitoring wells where the Groundwater Protection Standard has been met for four 

consecutive quarters will be reduced to annual sampling.
� Groundwater monitoring wells where the Groundwater Protection Standard has been met for two annual 

sampling events will be omitted from the sampling program.
� After termination of the corrective action, three groundwater monitoring wells will be selected for annual 

sampling and analyses to demonstrate compliance with the Groundwater Protection Standard for three 
consecutive years. One of these wells will be offsite well KBA-11-37. The other two wells selected for 
monitoring will be those that exhibited the most frequent/consistent occurrence of Groundwater Protection 
Standard exceedances.

� After demonstration of compliance with the Groundwater Protection Standard for three consecutive years, 
compliance monitoring of Site 11 will be terminated.” 

A total of two wells that are currently in the sampling program, KBA-11-10B and the irrigation well located at 122 
Plantation Court, have previously met the criteria described in the first bullet above and have now met the second 
criteria as no concentrations have been measured in these two wells above GWPS criteria for four consecutive 
annual  sampling events. For this reason, it has been previously recommended that both of these locations be 
omitted from the sampling program. However, per the teleconference between SUBASE and GADNR on January 
14, 2009 (McKenzie, Stofflet, Potter and Ghazi), SUBASE will continue monitoring these two wells until further 
re-evaluation of the overall monitoring program has been completed by GADNR. 

No other recommendations are appropriate at this time. Future recommendations will be provided, as appropriate, 
when GWMP exit strategy milestones are attained. 
 

REVISED September 24, 2010
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_ VT Group, April 2006. Semi-Annual Corrective Action Repon, October 2005 - March 2006 for U.S. 
Naval Submarine Base, Kings Bay, Georgia. 

VT Group. July 2009. Quarterly Groundwater MonitOring Report. April - June 1009 for u.s. Naval 
Submarine Base, Kings Bay, Georgia. 
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Chlorinated Hydrocarbons, KBA-11-34 
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FIGURE 8 - CHLORINATED HYDROCARBONS, KBA-11-34 



Tetrachloroethene, KBA~11~34 Trlchloroelhene, KBA~11-34 
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labial 

Well Measurements 

Well 
Top urCaslng Depth to Wat(Or Constructed Measured 

Identification 
DatI' Elevation Water Elevallon Depth Depth 

,ft msl~ 1ft btocl ,ra OI! I! In btocl ,ra bloci 
K8A· II..()2 81211999 36.02 11.31 24.65 13.90 15.42 

1118/1999 9.61 26.41 15.19 
2/412000 11.50 24.52 15.30 
5/212000 10.10 25.92 14.00 
8/812000 No wafer No wSler 10.80 
111B12000 8.65 27.37 10.60 
2/612001 10.18 25.84 10.18 
5/ 112001 9.53 26.49 10.65 
81J12oo 1 8.13 27.89 10.87 
11 /6/2001 8.07 27.95 10.88 
2/512002 8.60 27.42 11.00 
5/612002 9.71 26.31 10.90 
8/5/2002 10.11 25.91 10.88 
1114/2002 6.85 29.17 10.97 
2/412003 7.65 28.37 10.90 
515/2003 7.55 28.47 11.00 
8/412003 8.47 27.55 11.01 
11 /312003 9.98 26.04 11.30 
21312004 11 .44 24.58 14.95 
5/312004 11.37 24.65 11.46 
8/312004 10.80 25.22 14.95 
1111/2004 7.60 28.42 11.35 
21712005 9.35 26.67 10.70 
512/2005 7.47 28.55 11.09 
8/ 112005 8.40 27.62 11.10 

10/3inOO5 5.48 30.54 10.87 
1/30/2006 6.0 1 30.01 15.70 
5/ 112006 7.8 1 28.21 15.66 

713112006 10.06 25.96 15.68 
11/ 1412006 12.01 24.01 15.73 
2/612007 1 J .36 24.66 15.75 
51712007 12.71 23.31 15.75 
8/ 1012007 10.40 25.62 15.75 
11/512007 9.02 27.00 15.74 
113 112008 10.23 25.79 15.16 
4/30/2008 10.11 25.91 15.75 
8/5/2008 11 .69 24.33 15.76 
11/4/2008 10.89 25. 13 15.77 
21312009 11.98 24.04 15.76 
5/412009 10.16 25.86 15.75 
8/4/2009 8.44 27.58 15.76 

ft = feet 
msl = above mean sea level 
btoc = below top of casing 23 
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Table 1 

Well Measurements 

WeJJ 
Top or Casin g Depth 10 Waler Constructed Measured 

Identification 
Date Elevation Water Elevadon Depth Depth 

,ft msl~ ,n blocl ,rt Irull~ ,ft bloc~ ,ft blocl 
K8A- II-{l3B til/21l999 33..19 10.01 23.48 47.00 47.82 

11/8/1999 8.54 24.95 47.71 
2/24/2000 9.50 2),99 49.10 

51212000 8.70 24,79 47,10 

8/1512000 10.40 23.09 47.50 

111612000 7.78 25.71 47.50 
2/512001 8.67 24 .82 47.50 

5111200 1 8.43 25.06 47.50 
81712(}() 1 6.78 26.71 47.56 
111612001 7.39 26. 10 47.50 
2/512002 8.37 25.12 47.51 

5/612002 8.75 24.74 47.44 

8/512002 8.69 24.80 47.51 

11/412002 7.65 25 .84 47.52 

21412003 7.48 26.01 47.51 
51512003 7.00 26.49 47.50 
814/2003 7.26 26.23 47.53 
11 /)12003 8.63 24.86 47.52 
2/3/2004 9.7 1 23 .78 47.50 

5/312004 9.73 23 .76 47.50 

81312004 9 .60 23.89 47.50 
11 / 1/2004 6.97 26.52 47.50 
2/712005 8.11 25.38 47 .55 
51212005 6.48 27.01 47.54 
81112005 7.53 25.96 47,S4 

10/3112005 5.18 28.31 47.55 

1/3012006 5.52 27 .97 47.55 
511/2006 7.26 26.23 47.52 

7/3 112006 8.98 24.51 47.51 
11 / 1412006 10.53 22.96 47.59 
2/612007 9.58 23 ,91 47.58 

51712007 10.92 22.57 47.59 

8/1012007 8.53 24.96 47.57 
11/512007 7.7 1 25 .78 47.58 

113112008 8.67 24.82 47.57 
4/30/2008 8.8 1 24.68 47.58 

8/5/2008 10.54 22.95 47.58 
11 /4/2008 9.35 24.14 47.59 
21312009 10.20 23.29 47.59 
5/4/2009 8.65 24.84 47.57 
8/412009 6 .95 26.54 47.58 

ft = feet 
msl = above mean sea level 
btoc = below top of casing 24 



Semi-Annual Corrective Action Report 
Site 11, SUBASE Kings Bay 

April • September 2009 
Table 1 

Well Measurements 

W(!II 
Top of Casing Deplh 10 Wa ler ConSl'ru cled Measured 

Identification 
Oate Elevallon Water [ levatioD Depth Depth 

,n msl~ ,fl bloct ,0 mS11 'ft blocl ,fl blocl 
KB)\ - l1-088 81211999 38.20 13.74 24.46 43.00 43 .77 

11 /8/1999 12.04 26.16 43.75 
212412000 13.40 24.80 44.90 

51212000 12. 10 26.10 43.80 

8/ 1512000 14.00 24.20 43.50 

1112012000 11 .54 26.66 43.46 

2151200J 12.04 26.16 43.51 
5/ lnool 11.85 26.35 43 .59 

R17l2001 10.02 28.18 43.49 

11 /61200 1 10.78 27.42 43.47 

2/5/2002 11.66 26.54 43.48 
516/2002 12.25 25.95 43.48 
8/512002 I 1.84 26.36 43.47 

11/412002 10.82 27.38 43.50 
2/4/2003 10.81 27.39 43.50 
51512003 10.37 27.83 43 .50 
8/412003 10.41 27.79 43.55 

111312003 11.91 26.29 43.48 

2/312004 13.27 24.93 43.50 
5/3/2004 13.35 24.85 43.49 

8/312004 12.73 25.47 43.50 

11/ 1/2004 10.23 27.97 43.50 
2nt2005 11.30 26.90 43.50 
5/212005 9.70 28.50 43.53 
81112005 10.65 27.55 43.53 

10/3 112005 8.78 29.42 43.51 

1/3012006 9.03 29.17 43 .51 
5/112006 10.8 1 27.39 43 .51 

7/3112006 12.58 25.62 43.51 

11 /1412006 14.44 23.76 43.5R 

2/612007 13.14 25.06 43.58 
5/7/2007 14.9 1 23.29 43.55 

8/10/2007 12.05 26. 15 43.56 
111512007 11 .04 27.16 43.58 

1/3112008 12.09 26.11 43.58 

4/3012008 12.32 25.88 43.56 

8/5/2008 14.03 24.17 43.56 
11/4/2008 12.76 25.44 43.56 

2/3/2009 13.78 24.42 43.57 
5/412009 12.15 26.05 43.55 
8/412009 9.99 28.21 43.56 

ft = feet 
msl = above mean sea level 
btoc = below top of casing 25 
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Table 1 

Well Measurements 

\\cll 
Top of Calling Depth to 'Vlller Const ru cted Measured 

Identification 
Date Elevation Water Elevation Depth Depth ,n msl! in bloc! ,rl nisi I ~ ft bloc! 1ft blocl 

KBA·II·IOB 81V1999 38.03 13.90 24.13 51.50 51.67 

11 /811999 12.31 25.72 51.62 
2124/2000 13.50 24.53 53.00 
51212000 12.80 25.23 53.40 

8/8/2000 14.90 23. 13 52.20 
111612000 14.03 24.00 54.34 

21512001 12.48 25.55 51.35 
51112001 12.06 25.97 51.35 

Snl200l 10.48 27.55 51.38 
111612001 10.96 27.07 51.37 

2/5/2002 12.11 25 .92 51.37 
5/6/2002 12.40 25 .63 51.36 
8/5/2002 12.53 25 .50 51 .36 
11 /412002 11 .07 26.96 51.36 

2/412003 10.90 27.13 5 1.34 

5/512003 10.46 27.57 5 1.35 

8/412003 10.98 27.05 51.37 
11 /312003 12.41 25.62 51.36 
2/3/2004 13.68 24.35 51.36 
51312004 13.70 24.33 51.35 
8/3f2004 13.26 24.77 51.37 
11 /112004 10.46 27.57 51.36 
21712005 11.80 26.23 5 1.40 

5/212005 10.11 27.92 51040 

811/2005 11.05 26.98 51.43 

10/3112005 8.59 29.44 51.41 

1130/2006 9.04 28.99 51.39 
5/1/2006 10.78 27 .25 5J.37 

7/31/2006 12.74 25 .29 51.38 
11114/2006 14.54 23.49 5 1.54 

21612007 13.55 24.48 51.45 
51712007 15.03 23.00 51 .44 

8/ 10/2007 12.72 25.31 5 1.43 

11 /512007 11,45 26.58 51.43 

1131 12008 12.61 25.42 51.44 

4/3012008 12.65 25.38 51.44 

8/5/2008 14.34 23.69 51.42 

11 /412008 13.28 24.75 51.46 
21312009 14.23 23.80 51.43 

5/412009 12.54 25049 51.45 

8/412009 10.70 27.33 51.44 

ft = feet 
msl = above mean sea level 
btoc = below top of caSing 26 
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Table 1 

Wall Measurements 

\\ ell Top of Casing Deplh to Wall'r Constructed Mel.Jured 

IdutineRlion 
Dale Elevation Waler Elevallon Depth Depth 

,£I msll , rl btoc~ 1ft msll , ftll,ocl , ft blocl 
KBA·ll·IIA 8I2J2003 35.85 11 .40 24.045 37.00 37.12 

11 /81 1999 9.61 26.24 37.12 
2124/2000 11.10 24.75 37.20 
51212000 9.40 26.45 37.00 
8/1012000 11.70 24.15 37.40 
11/ 1312000 8.85 27.00 36.86 
2/51200 1 9.60 26.25 36.84 
5/112001 9.31 26.54 36.83 
8171200 1 7.64 28 .21 36.86 
11 /6/2001 8.16 27.69 36.83 
21512002 8.23 27.62 36.85 
5(6/2002 9.69 26. 16 36.81 
815/2002 9.43 26.42 36.82 
11/412002 8.30 27.55 36.86 
2/412003 8.25 27.60 36.85 
515/2003 7.76 28.09 36.84 
8/41200) 7.92 27.93 36.86 

" ' 3' 2003 9.41 26.44 36.85 
213/2004 10.79 25 .06 36.85 
51312004 10.90 24.95 36.85 
81312004 10.35 25.50 36.82 
11/112004 7.65 28.20 36.85 
21712005 8.87 26.98 36.85 
51212005 7.28 28.57 36.88 
8/ 112005 8. 10 27.75 36.87 

10/3112005 5.98 29.87 36.97 
1130/2006 6.46 29.39 36.87 
5/ 1/2006 8. 12 27.73 36.83 
7/3112006 9.98 25.87 36.82 
11 / 14/2006 11.96 23.89 36.91 
216(2007 10.91 24.94 36.89 
51712007 12.55 23.30 36.9 1 
8/10(2007 9.8 1 26.04 36.91 
111512.007 8.55 21.30 36.91 
1/3 112008 9.75 26. 10 36.93 
4/3012008 9.90 25.95 36.91 
81512008 11 .69 24. 16 36.92 
11/412008 10.40 25.45 36.92 
2/312009 11.46 24.39 36.92 
5/412009 9.62 26.23 36.9 1 
K/412009 7.51 2R.34 36.5 1 

ft = feet 
msl = above mean sea level 
btoc = below top of casing 27 
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rablal 

Well Measurements 

Well 
Top ofCtLJlng Deplh to Water Constructed Measured 

Identification 
Date Elevation Water Elevation Depth Deplh 

i ft ntsl ~ , n tHocl 1ft msl~ ,n blOCI ,n blucl 
KHA- II - 13A 81211999 34.20 10.77 13.43 42.50 42,52 

11/811999 9.25 24.95 42.75 

21412000 10.20 24 .00 42.40 

51212000 9.30 24.90 42.00 
8/ 10/2000 \1.20 23.00 42.90 

11/8/2000 6.52 27.68 42.30 
21912001 9.53 24.67 42.26 
5/312001 9,21 24 .99 42.25 

81712001 7,5 1 26.69 42.3 1 
11 /612001 8.17 26.03 42.27 

21512002 9.13 25.07 42.26 
5/612002 9.46 24.74 42.29 
81512002 9.47 24.73 42.25 
11 /4/2002 8.20 26.00 42.29 
2/412003 8.05 26.15 42.24 
5/512003 7.66 26.54 42.26 
814/2003 8.06 26. 14 42.28 
11/312003 9.43 24.77 42.28 
21312004 10.54 23 .66 42.27 
5/312004 10.50 23.70 42.28 
81312004 10.25 23 .95 42.29 
111112004 7.64 26.56 42.30 
21712005 8.85 25.35 42.30 
512/2005 7. 16 27.04 42.29 

81112005 8.23 25 .97 42 .29 
10/3 1/2005 5.89 28.31 42.32 
1130/2006 6.20 28 .00 42.30 
5/ 1/2006 7.99 26.21 42 .28 

7/3112006 9.74 24.46 42.27 
1111412006 11.32 22.88 42.35 

21612007 10.33 23.87 42 .36 
51712007 11.68 22.52 42 .34 

8/ 1012007 9.33 24.87 42.35 
11/512007 8.45 25.75 42.36 
113 1/2008 9.46 24.74 42.35 
4/3012008 9.52 24.68 42 .35 
&1512008 11 .20 23.00 42.36 
11 /4/2008 10. 10 24.10 42.36 
2/3/2009 10.97 23.23 42.35 
51412009 9.45 24.75 42.35 
8/412009 7.73 26.47 42 .36 

ft = feet 
msl = above mean sea level 
bloc = below lop of casing 28 
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Table 1 

Well Measurements 

Well 
Top or Casing Dl'plh to Watfr Conslrucled Mcltsured 

Identification Date Elevation Water Elevation Depth Deptb 
,n mSI~ ,rl bloc! ,rl msl~ ,n blot' ~ in bloc! 

KBA- II-1J8 SI2l I 999 H .811 14.27 20.59 90.70 90.77 
11 /8/ 1999 12.88 21.98 90.72 
2/2412000 13.60 21.26 91 .40 
51212000 12.80 22.06 91.00 
8/1112000 14.60 20.26 91 .80 
11/612000 12.50 22.36 91.60 
219/2001 13.05 21.81 90.53 
5/4/2001 13.09 21.77 90.49 
8171200 1 11.37 23.49 91.98 
11 /6/200 1 12.33 22.53 90.50 
2/512002 12.80 22.06 90.60 
516/2002 13.38 21.48 90.52 
8/5/2002 13.07 21.79 90.46 
111412002 12.20 22.66 90.51 
2/412003 12.24 22.62 90.47 
51512003 11.91 22.95 90.50 
81412003 11.86 23.00 90.46 
11/312003 13.00 21.86 90.51 
2/312004 13.90 20.% 90.61 
5/312004 13.88 20.98 90.48 
8/3/2004 13.74 21.12 90.50 
11/ 112004 11.85 23 .01 90.90 
217/2005 12.50 22.36 90.50 
5/212005 11.1 8 23.68 90.5 1 
81 1/2005 12.24 22.62 90.45 

10/3112005 10.67 24.19 90.46 
1/30/2006 10.8 1 24.05 90.51 
5/ 1/2006 12.37 22.49 90.49 
70 112006 13.71 21.15 91.90 
11 / 1412006 14.92 19.94 90.57 
2/6/2007 13.62 21.24 90.56 
51712007 15.1 4 19.72 90.49 
8/1012007 12.68 22. 18 90.55 

11 /5/2007 12.33 22.53 89.8 1 
1/31 /2008 12.95 21.91 90.56 
4/3012008 13.32 21.54 90.51 
81512008 14.75 20.11 90.61 
11 /412008 13.55 21.3 1 90.61 
2/3/2009 14. 15 20.71 90.58 
5/412009 13.04 21 .82 90.55 
!!t /4/2009 11 .57 23.29 90.56 

ft = feet 
msl = above mean sea level 
bloc = below top of casing 29 
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Table 1 

Well Measurements 

Well 
Top nf Casing Deplh 10 Wal er ConSfruclrd Mellisured 

Identine_tinn 
Date Elevation Water Elev.tion Depth Depth 

,fl mlll~ ,fl bloc~ ,fl msl ~ , n bloc l , fl blUt! 
KDA- II - 15 81211999 28.49 5.60 :22.89 39.00 39.22 

1119/ 1999 4 .07 24.42 39.17 
2/712000 4.80 23 .69 39.00 
51212000 3.90 24.59 38.00 
8/912000 5.70 22.79 39.30 

111712000 3.69 24.80 38.70 
2/1312001 4.45 24.04 38.89 
51412001 4.12 24.37 38.90 
81712001 2.22 26.27 38.94 
1116/2001 3.20 2.5 .29 38.90 
21.512002 3.98 24 . .5\ 38.90 
.5 /612002 4.43 24.06 38.90 
8/512002 4.32 24.17 18.92 
11/412002 3.38 25.11 37.9 1 
2/412003 3.24 25.25 38.92 

51512003 2.69 25.80 38.90 
81412003 2.75 25.74 38.87 
11 /312003 4.31 24. 18 38.90 
21312004 5 . .51 22.98 38.90 
.5/312004 5.43 23.06 38.92 
81312004 4.99 23.50 38.90 
11 /112004 2.65 25.84 38.95 
217/200.5 3.6 1 24.88 38.90 
512/2005 1.80 26.69 38.93 
8/112005 3.11 25.38 38.97 

1013112005 1.33 27.16 38.98 
1/3012006 1.1 9 27.30 38.91 
51112006 3.18 2.5 .31 38.91 

7/3112006 4.73 23 .76 38.88 
11/ 1412006 6.46 22.03 38.97 
21612007 5.16 23.33 38.98 
51712007 6.76 21.73 38.36 

8/ \0/2007 4.02 24.47 38.98 
11 /512007 3.27 25 .22 38.98 
113JnOO8 4.24 24.25 38.97 
4/3012008 4.39 24. 10 38.9.5 

8/512008 5.88 22.61 38.97 
11/4/2008 4.89 23.60 NM 
21312009 5.72 22.77 38.96 
41712009 3.52 24.97 38.98 
8/412009 1.62 26.87 38.97 

ft = feet 
msl = above mean sea level 
btoc = below top of casing 30 
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Table 1 

Well Measurements 

nell 
Top of Casing Oepth to W. lr r Conl1ru cted Meas ured 

Identineanon 
Oate Elevation Watn Elevation Depth Deptb. ,n mi ll ,n bloe~ ,n m511 ,n b,oel ,n bloc~ 

KBA- II -16 8/2/1999 21'1 .66 6.17 22.49 44.90 44.77 
1119/1999 4.73 23.93 44.72 
21712000 5.30 23 .36 45 .30 
5/312000 3.90 24.76 44.00 

8/912000 6.40 22.26 45.10 

11/8/2000 4.39 24.27 44.45 

21612001 4.98 23.68 44.47 

51212001 4.48 24. 18 44.46 
81712001 1.59 26.07 43.48 

J 1/612001 3.99 24.67 44.46 

21512002 4.70 23.96 44.47 
5/612002 5.09 23.57 44.45 

8/5/2002 4.95 23.71 44.47 

111412002 4.00 24.66 44.47 
2/412003 3.83 24.83 44.48 

515/2003 3.45 25.21 44.48 

814/2003 3.63 25.03 44.46 

J 11312003 5.00 23 .66 44.48 

21312004 5.98 22 .68 44.48 

5/312004 5.86 22.80 44.48 

81312004 5.65 23.0 1 44.48 
111 1/2004 3.45 25.2 1 44.50 
21712005 4.40 24.26 44.59 
51212005 2.63 26.03 44.48 

81112005 3.93 24.73 44.47 

1013112005 2.06 26.60 44.48 
113012006 2.07 26.59 44.50 
5/112006 3.91 24.75 44.4K 

7/3112006 5.36 23.30 44.47 

11/1412006 6.80 21.86 44.52 

21612007 5.46 23.20 44.55 
51712007 7.04 2 1.62 44.53 

8/1012007 4.46 24.20 44.55 
1115/2007 3.36 25.30 44.53 
1/31n008 4.82 23.84 44.55 
4/30/2008 5.02 23.64 44.52 

8/512008 6.53 22.13 44.54 

11 /412008 5.46 23.20 44.57 
21312009 6.20 22.46 44.52 

51412009 4.90 23.76 44.53 
8/4/2009 3.10 25.56 44.60 

h = feet 
msl = above mean sea level 
btoc = below top of casing 31 
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Table 1 

Well Measurements 

Well 
Top or Casing Deplh to Walt'f ConSlrucled J\te3.sur('d 

IdentiUcation 
Date Elevation Wa ter ElevatioD Depth Oeplh 

in msl ~ ,(I blOC! ,rt msl ~ in blocl in bIO(:I 
KBA-II-I7B SI2I I999 25.4 1 4.61 20.80 44.S0 44 .72 

1119/1999 3.03 22.38 44.67 

21712000 3.60 21.81 44.40 
51312000 2.70 22.7 1 42.30 

819/2000 4.60 20.8 1 45.00 
111712000 3.07 22.34 45 .30 
2/1312001 3.65 21.76 44.41 

5/41200 1 3.33 22.08 44.41 

8171200 1 1.29 24.12 44.48 
111612001 2.81 22.60 44.4 1 

2/512002 3.27 22. 14 44.44 
5/612002 3.74 21.67 44.44 
8/512002 3.35 22.06 44.43 

11 /412002 2.66 22 .75 44.45 

2/412003 2.64 22.77 44.42 

515/2003 2.20 23.21 44.41 

8/412003 2.09 23.32 44.41 

111312003 3.65 21.76 44.4 1 

2/312004 4.50 20.91 44.41 

5/3/2004 4.22 21.19 44.46 

8/312004 3.94 21.47 44 .41 

111 112004 2.24 23. 17 44.45 

2n12oo5 2.94 22.47 44.50 
512/2005 1.15 24.26 44.44 
8/112005 2.65 22 .76 44.45 

10/3112005 1.09 24.32 44.41 

1/3012006 0.96 24.45 44.43 
5/ 112006 2.84 22.57 44.45 

7/31flOO6 4.67 20.74 44.42 

1I1I4fl006 5.40 20.01 44.5 1 

2/612007 3.65 21 .76 44.52 

5n12oo7 5.50 19.9 1 44.48 
8110flOQ7 2.45 22.96 44.49 

11/512007 2.30 23.11 44.48 

113 112008 3. 16 22.25 44.51 

4/3012008 3.45 21.96 44.48 

815/2008 4.83 20.58 44.49 

11/4/2008 3.8 1 21.60 44.48 

2/312009 4.48 20,93 44.47 

41712009 2.17 23 .24 44.53 

8/412009 1.50 23.91 44.48 

ft = feet 
msl = above mean sea level 
btoc = below top of casing 32 
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Well Measurements 

Well 
Top of Cl:Ising Depth to \ Va ll'r Co mll rucll'd J\I l'lIsured 

Identinu tion 
n ate ElevaUon Wale r Elevation Depth Depth 

,ft msl ~ , fl bloc~ ,fl msll In bloc~ ,n blocl 
KBA· II · 11l 81211999 22.81 3.67 19. 14 45.80 45 .112 

11 /911999 2.05 20.76 45.77 
212512000 2.70 20.11 46.80 
5/312000 LSO 21.31 45.50 

8/1512000 3.70 19. 11 45.40 

11 /8/2000 2.24 20.57 47.51 
2/161200 1 2.17 20.04 45.50 

5/4/2001 2.57 20.24 45.5 1 

8171200 1 0.38 22.43 45.59 

11/612001 2. 18 20.63 45.51 

])512002 2.45 20.36 45.53 

51612002 2.96 19.85 45.43 

8/512002 2.48 20.33 45.51 
11/4/2002 1.82 20.99 45.51 
21412003 1.90 20.91 45.54 
51512003 1.55 21 .26 45.50 

8/4/2003 1.34 21.47 45 .46 

1113/2003 2.89 19.92 45 .52 

21312004 3.55 19.26 45.49 

5/3/2004 3.22 19.59 45.50 

8/312004 2.93 19.88 48.51 

11 /112004 1.55 21.26 45 .55 

21712005 2.15 20.66 45.55 

51212005 0.49 22.32 45.55 
8/1/2005 1.95 20.86 45.52 

10/3112005 0.50 22.31 45.51 

1/3012006 0.46 22.35 45.53 
5/ 112006 2.23 20.58 4·5.54 

7/3112006 3.93 18.88 45.54 

11 /1412006 4.43 18.38 45.62 

'))612007 2.54 20.27 45.59 
51712007 4.45 18.36 45.57 

8/10/2007 1.34 21.47 45.57 
11 /512007 1.40 21.4 1 45.57 

1/31 12008 2.23 20.58 45.53 

4/3012008 2.58 20.23 45.60 

RlSI2008 3.80 19.01 45 .58 

11/4/2008 2.7 1 20. 10 45.62 

2/312009 3.36 19.45 45 .58 

51412009 2.24 20.57 45 .58 
8/412009 0.75 22.06 45.59 

ft = feet 
ms! = above mean sea level 
bloc = below top of casing 33 
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Tablol 

Well Measurements 

WeJJ 
Top of Cuing Deplh 10 Walfr Conslructed Measured 

Identinc.ation 
D.tt' Elev.tion W.ler- Elt'nflon Depth Depth 

in msl! ,rc btocl ,n n1Sl ~ In btoct ,n btocl 
KBA-II-20 81211999 23.07 3.00 20.07 40.00 40.12 

1119/ 1999 1.94 21.13 40. 12 

2125/2000 2.60 20.47 40.90 
5/2/2000 1.60 21.47 40.90 

8/15/2000 3.60 19.47 40.20 
1118/2000 2.18 20.89 39.84 
2/1312001 2,39 20.68 39.86 

05/4/2001 2.48 20.59 39.86 
81712001 0.58 22.49 39.87 
111612001 2.04 21.03 39.84 
21512002 2.18 20.89 39.86 
516/2002 2.73 20,)4 39.84 
8IS/2OO2 1.95 21.12 39.85 
11 1412002 1.67 21.40 39.85 
2/412003 1.77 21.30 39.86 
SISI2003 1.16 21.9 1 39.86 
81412003 1.29 21.78 39.80 
11/312003 2.30 20.77 39.87 
21312004 2.7 1 20.36 39.84 
5/312004 2.48 20.59 39.86 
81312004 2.83 20.24 39.85 
111112004 1.51 2 1.56 39.90 
2/712005 1.80 21.27 39.85 
SI2I200S 0.44 22.63 39.88 
8/112005 1.80 21 .27 39.87 

10131/2005 0.64 22.43 39.86 
1/3012006 0.40 22.67 39.86 
0511/2006 2.68 20.39 39.88 
7131/2006 3.33 19.74 39.85 
11 / 1412006 3.63 19.44 39.92 
21612007 1.98 21.09 39.94 
Sl7f2007 3.82 19.2S 39.91 

8/ 1012007 1.10 21.97 39.92 
11 /512007 1.38 21.69 39.93 
1/3112008 1.1:19 21.18 39.93 
4/3012008 2.33 20.74 39.9 1 
81512008 3.75 19.32 39.92 
11/412008 2.28 20.79 39.91 
21312009 2.78 20.29 39.92 
4n12009 0.94 22. 13 39.92 
8/412009 0.69 22 .38 39.92 

It = feet 
msl = above mean sea level 
btoc = below top of casing 34 



Semi-Annual Cooective Action Report 
Site 11, SUBASE Kings Bay 

April - September 2009 
Tablol 

Well Measurements 

Well 
Top of CaJlng Depth to Wlllt'r Con51rucled Mu!urro 

1denti(iutian 
Dale Elention Water Elentian Oeplh IHptb 

1ft null In blocl In m51~ If I btlK'! If I bllK'l 
KBA-II -21 8/2/1999 23.56 :U5 1981 40.40 40.57 

11 /9/1999 2.40 21.16 40.57 
2/25/2000 2.90 20.66 41 .80 
5/212000 2 .10 21 .46 40.80 
8/15/2000 3.60 19.96 40.20 
11/612000 2.40 21.16 40.20 
2/1312001 2.69 20.87 40.30 
5(412001 2.83 20.73 40.30 
8171200 1 0.94 22.62 40.30 
11 /612001 2.25 2 1.3 1 40.29 
2/512002 2.49 2 1.07 40.30 
5/612002 3.04 20.52 40.27 
8(512002 2.36 21 .20 40.29 
11 /4/2002 2.00 21.56 40.31 
2/412003 2.12 21.44 40.29 
51512003 1.94 21.62 40.29 
8/412003 1.52 22.04 40.25 
111312003 2.60 20.% 40.29 
2/312004 3.06 20.50 40.27 
5/312004 3.00 20.56 40.25 
8/3/2004 3.39 20.17 40.28 
111112004 1.84 21 .72 40.30 
21712005 2.15 21.41 40.30 
512/2005 0.94 22.62 40.31 
8(112005 2.21 21.35 40.30 

10/3112005 0.S4 22.72 40.32 
1(3012006 0.74 22.82 40.3 1 
5/ 112006 2.40 2 1.16 40.32 

7/31/2006 3.67 19.89 40.28 
11/ 1412006 4.00 19.56 40.35 
21612()()7 2.43 21.13 40.38 
51712007 4.04 \9.52 40.31 

SI 1 0/2007 1.46 22.10 40.35 
11 /512007 1.90 21.66 40.34 
113112008 2.37 21.19 40.38 
4(3012008 2.8 1 20.75 40.37 
81512008 4.10 19.46 40.35 
11 /412008 2.70 20.86 40.34 
2/312009 3.20 20.36 40.35 
4n/2009 1.35 22.2 1 40.34 
81412009 1.29 22.27 40.35 

ft = feet 
msl = above mean sea level 
btoc = below top of casing 35 
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labial 

Well Measurements 

WeU 
Top orCasl ng Depth 10 Wa ter Constructed Measured 

Idenlln~ation 
Date ElevaHon Waler Elevallon Oeplh Depth 

,rt msll ,n btoc~ ,n msl~ 1ft btoc~ ,ft bloc I 
KBi\-It -22B 8nJ l 999 36.13 11.92 14.21 52.60 52.62 

111811999 10.34 25.79 52 .59 
212512000 11.60 24.53 53.60 
51212000 10.80 25.33 52.20 
8/ 15/2000 11.40 24.73 52.30 
111812000 9.21 26.92 52.30 
21512001 10.48 25.65 52.29 
5141200 1 10.18 25.95 52.33 
817/2001 8.54 27.59 52.38 
11 /612001 8.8 1 27.32 52.28 
21512002 10.15 25.98 52.29 
51612002 10.40 25.73 52.28 
8/512002 10.59 25.54 52.28 
1114/2002 9.26 26.87 52.29 
2/412003 9.01 27.12 52.29 
51512003 8.45 27.68 52.28 
8/412003 8.98 27.15 52.29 
11 /3/2003 10.41 25.72 52.29 
2/3/2004 11 .68 24.45 52.29 
513/2004 11.73 24.40 52.28 
8/312004 11.4 1 24.72 52.35 
I li t 12004 8.42 27.71 52.3D 
21712005 9.85 26.28 52.30 
51212005 8.17 27.% 52.32 
8/1/2005 9.05 27.08 52.32 

10/3112005 6.39 29.74 52.31 
113012006 6.95 29.18 52.32 
5/ 112006 '.64 27.49 52.30 
113112006 10.10 25.43 52.30 
11/1412006 12.47 23.66 52.40 
2/6/2001 11.15 24.38 52.42 
51712001 12.99 23.14 52.40 

8/ 1012001 10.11 25.36 52.18 
11/512007 9.39 26.74 52.41 
If) J/2ooS 10,62 25.51 52.41 
4/3012008 10.69 25.44 52.40 
8/5/2008 12.40 23 .73 52.40 
11 /412008 11.3 1 24.82 52.41 
21312009 12.29 23.84 52.38 
5/412009 10.48 25.65 52.39 
8/412009 8.59 27.54 52.40 

ft = feet 
msl = above mean sea level 
btoc = below top of casing 36 
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Table 1 

Well Measurements 

Well 
Top or Casln!! Oeplh to WilIer Co nslructed M~Bsur~d 

Identification 
Oat~ Elevation Water Elevation Depth Depth 

in msll ,rl blOC! ,rt msll in bllK'1 in blocl 
KBA·II-34 8/211999 37.51 13.75 23.76 40.00 41.07 

111811999 12.18 25.33 41.07 
2I7n000 13.20 24.31 41.04 
51212000 12.30 25.21 41.40 
81812000 14.30 23.21 41 .60 
11 /8/2000 11.31 26.20 40.76 
21&1:!OO I 12.40 25.11 40.76 
5/312001 12.01 25.50 40.45 
81712001 10.35 27.16 40.78 
111612001 10.96 26.55 40.78 
21512002 11.95 25.56 40.76 
51612002 12.26 25.25 40.77 
815/2002 12.42 25.09 40.76 
111412002 10.95 26.56 40.78 
21412003 10.79 26.72 40.74 
51512003 10.37 27.14 40.75 
81412003 10.91 26.60 40.77 
111312003 12.30 25.21 40.75 
21312004 13.53 23.98 40.77 
51312004 13.51 24.00 40.78 
8/312004 13.14 24.37 40.76 
111112004 10.35 27. 16 40.75 
2n12oo5 11.72 25.79 40.75 
5/212005 9.99 27.52 41.78 
81112005 10.98 26.53 40.78 

10/3 1/2005 8.45 29.06 40.78 
113012006 8.90 28.61 40.78 
5/ 1/2006 10.66 26.85 40.76 
7/3112006 12.60 24.91 40.76 
11 / 1412006 14.30 23.21 40.82 
21612007 13.4 1 24. 10 40.89 
51712001 14.71 22.80 40.82 

8/1012007 12.47 25.04 40.55 
1115/2007 11 .30 26.21 40.82 
1131 /2008 12.42 25.09 40.83 
4/3012008 12.48 25.03 40.81 
81512008 14.14 23.37 40.84 
111412008 13.07 24.44 40.83 
21312009 14.00 23.51 40.8 1 
51412009 12.35 25.16 40.83 
8/412009 10.60 26.91 40.82 

ft = feet 
msl = above mean sea level 
btoc = below top of caSing 37 
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Table 1 

Well Measurements 

Well 
Top orCasing Depth to WBll'r Constructed Mea!liured 

Identiflcation Dale Elentlon Water Elevation Depth Depth 
,ri mlll~ ,rl bto'"l ,fl rnsll ,rl blocl ift b,ocl 

KBA- II -36 81211999 37.91 14.34 23.57 40.00 41.67 
11 1R/ 1999 12.84 25.07 41 .65 
2/2412000 14.02 23 .89 42.50 
5/412000 12.90 25.0 1 41.40 

8/ 1512000 14.60 23 .31 41.40 
111812000 12.02 25.89 41 .62 
2/12/2001 13.07 24.84 4 1.39 
5/412001 12.67 25.24 41.39 
817/2001 10.95 26.% 41.39 
11 /6/2001 11 .56 26.35 41.38 
2/512002 12.57 25.34 41 .36 
5/612002 12.85 25.06 41 .35 
8/5/2002 12.97 24.94 41.36 
11/412002 11.57 26.34 41 .38 
2/412003 11.41 26.50 41.34 
51512003 11.00 26.9 1 41 .36 
81412003 11.48 26.43 41.38 
11/312003 12.87 25.04 41.37 
21312004 14.08 23.83 41.36 
5/3/2004 14.03 23.88 41.38 
8/312004 13.70 24.21 41.38 
11 / 112004 10.98 26.93 41.40 
21712005 12.30 25.6 1 41.40 
5/212005 10.57 27.34 41.41 
811/2005 11 .60 26.31 41.39 

I 0/3 Jn005 9.10 28.8 1 41.39 
1/30/2006 9.5 1 28.40 41.39 
Sl tnOO6 11 .3 1 26.60 41.38 

713112006 13.18 24.73 41 .38 
1111412006 14.83 23 .08 41 .44 
216/2007 13.91 24.00 41.45 
51712007 15.23 22.68 41.4 1 
RlIO/2007 12.94 24.97 41.43 
111512007 11 .88 26.03 41 .42 
113 112008 12.95 24.96 41.45 
4/3012008 13.04 24.87 4\.43 
81512008 14.68 23.23 4\.45 
11 /412008 13.60 24.31 41.43 
2/312009 \4.51 23.40 4 1.44 
5/412009 12.9 1 25.00 41.43 
8/4/2009 11.1 7 26.74 41.43 

ft = feet 
msl = above mean sea level 
btoc = below top of casing 38 
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Table 1 

Well Measurements 

Well Top of Casing Deplh 10 '''ater Construcled Meas ured 

Identificarion 
Dale Elevation Water Elevation Oepth Depth ,n mSI~ ,n btoc~ in ms'l ~rt blOc~ , 1'1 b,ocl 

KDA-11-31 8f16l1999 26.26 4.15 22 .11 38.50 38.57 
1 I f9/ 1 999 2.86 23.40 38.46 
2/812000 3.20 23 .06 38.40 
51412000 2.40 23.86 38.20 
8/912000 4.10 22.16 38.60 
11 /812000 2.76 23.50 30.20 
21112001 2.96 23 .30 38. 18 
5/212001 3.00 23.26 38.20 
81712001 \.37 24.89 38.2 1 
11 /6/2001 2.43 23.83 38.19 
2/5/2002 2.82 23.44 38. 18 
51612002 3.28 22.98 38.19 
81512002 2.84 23.42 38.19 
11 /4/2002 2.29 23.97 38.20 
2/4/2003 2.23 24.03 38.22 
51512003 1.95 24.31 38.20 
8/412003 2.03 24.23 38.21 
11/312003 2.89 23.31 38.20 
2/312004 3.43 22.83 38.19 
5/312004 3.44 22.82 38.22 
8/312004 3.80 22.46 38.20 
111112004 1.96 24.30 38.20 
21712005 2.44 23.82 38.20 
51212005 1.16 25. 10 38.21 
8/112005 2.28 23.98 38.22 

10/3112005 0.79 25.47 38.22 
1/3012006 0.71 25.55 38.22 
5/ 112006 2.32 23.94 38.2 1 

7/3 112006 3.15 23.11 38.2 1 
11114/2006 4.28 21.98 38.25 
2/612007 3.00 23.26 38.25 
51712007 4.44 21.82 38.27 

811012007 2.23 24.03 38.28 
11 /512007 2.12 24.14 38.24 

113 112008 2.68 23.58 38.25 
4/3012008 2.97 23.29 38.24 
8/5/2008 4.66 21.60 38.24 
11 /4/2008 3.17 23.09 38.27 
213/2009 3.78 22.48 38.29 
51412009 2.81 23.45 38.26 
8/4/2009 \.44 24.82 38.25 

ft = feet 
msl = above mean sea level 
btoc = below top of casing 39 



Well 
IdentlRc:ation 

D.le 

PS-' 811711 999 
111811999 
217l2fXXJ 
5/4/2000 
8/812fXXJ 
I I/Kl2000 
21712001 
51212001 
8171200 1 
11/612001 
2/512002 
5/612002 
81512002 
11 /412002 
2/4/2003 
51512003 
8/412003 

1113/2003 
21312004 

51312004 
81312004 
11 / 1/2004 
21212005 
512/2005 
8I lnOO5 

10131/2005 
1130/2006 
5f1J2006 

713112006 
11 /1412006 
2/612007 
51712007 

811012007 
11 /5(2007 
1/3 112008 
4/3012008 
81512008 
111412008 
21312009 
51412009 
R/412009 

ft = feet 
msl = above mean sea level 
btoc = below lop of casing 

Table 1 
Well Measurements 

Top of Casln& £nplh 10 
Elentlon Water 
,n msll ,n bloc! 
32.71 9.60 

7.80 
8.80 
7.20 
9.90 
8.85 
8.06 
7.72 
5.97 
6.68 
7.61 
8.00 
8.01 
6.76 
6.65 
6.22 
6.50 
7.63 
9.20 
9.1 8 
8.70 
6.20 
7.30 
5.67 
6.72 
0.79 
4.79 
6.61 

8.99 
10.06 
8.93 
10.45 
7.62 
7.00 
8.00 
8.14 
9.72 
8.67 
9.57 
8.02 
6.13 

40 
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Watt'r Conuru('ltd M eMsurfit 
Elevation Depth Depth 
,n nu ll ,rlblo('1 ,n blo(,~ 

23.11 39.47 39.60 
24.91 37.47 

23 .91 36.80 
25.5 1 36.80 
22.81 37.50 
23.86 36.86 
24.65 37.24 
24.99 37.19 
26.74 37.24 
26.03 37.24 
25.10 37.22 
24.7 \ 37.20 
24.70 37.21 
25.95 37.20 
26.06 37.23 
26.49 37.15 
26.21 37.25 
25.08 37.24 
21.51 37.24 
23 .53 37.20 
24.01 37.21 
26.51 37.25 
25.41 37.25 
27.04 37 .26 
25.99 37.17 
31.92 38.22 
27.92 37.71 
26.10 37.69 

23.72 37.69 
22.65 37.75 
23.78 37.77 
22.26 37.75 
25.09 37.78 
25.71 37.76 
24.71 37.78 
24.57 37.80 
22.99 37.80 
24.04 37.82 
23.14 37.81 
24.69 37.73 
26.58 37 .81 



UtU 
Idnlllkalion 

0.111' 

1(8A· II -4I2 111911999 
21412000 
!'i1)f2000 
8J8I2OOI) 

1I1lI12000 
2/612001 
"112001 
111812001 
11n/2001 
21612002 

5nl2002 
8f/il2002 

111512002 
l1l2I 19'9 
11/4/2003 

" 
11191200 I 
snnOO2 
81512003 
.5/412004 
5/)1'2005 
5/412006 
51912007 
SJ512(l()3 
55'2009 

KSA. II-IlA & 1012000 
81812001 
81612002 
5161200) 

.515/2004 
5f4 fl005 

513flOO6 
5/812007 
5f112008 
51612009 

fI '" feet 
msl '" above mean sea level 
bloc '" below top of casing 

Voluml' 

PUfltd 
(gill 

• 
] 

• 
• • • • • • • 
6 

• • • 

• • • , 
• , 
• • , 
• • • • • • 
8 

• • • 
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r.bIe 2 
Well Purge Parmete,.. 

Ttmptollur" OKP Coadl,lrliviry Tu.rbidiry 
Dlu oh'ro 

rq pH 
(mV) (mS/nn) (J'IITU) 

Olygtn 
(mIl L) 

23' 59;1 ·'60 0527 3 0" 
22.7 , -258 0 .... 12 ' .7 
22,5 ••• NM 0." 10 2.] 

no watc:r - well WOl!l nol purged 
23.7 1>.1>2 · 11\9 0.32~ 7 0.61 
18.9 1>.35 ·255 0.343 " 0.01 
22 •. , -M 0.l7/) • 8.55 

26.9 7.09 ·242.2 0.248 10 9.65 
22.7 6.69 -59 00317 0.7 1.59 
20.96 6.51 -8l 0.206 0' 0.91 
22.1 6.42 · 105 0.167 5.3 1 0 
27.97 8.52 ·39 0.J5 ,., J .88 
24.58 6.14 ~7 0 .... . 1.9 !'i . 17 
25.6 5.14 ·22 1 0."" 2 NM 
24.22 .. 2 -16 OJ S7 .. , '" 
,..., 6.16 ·222.1> 0.317 , ' .99 

2.5 .82 ~U7 · 23 0.128 ••• ] ... 
" , .• ... 0.2.52 0.' 2.0J 

21.29 5.53 -'20 0 . .293 14.7 4.1l 

22.Oh 5.116 . 7] 0.188 >A 4.69 
22.50 6. 13 -26 0.383 · 1.9 10.62 
21.68 5.56 -96 0.20 1 I., 4.94 
IV!! ' " ·72 0'" " 39~ 

2-110 54' -n 0.·02 " 
, ,. 

22.11 • ·IS (1.07' , O.UI 
22.8 , .... ·216.6 0.079 10 ••• 

24.02 7.45 l 0.074 0.4 ) .67 
21.8 S • .56 -l9 0.06 13.1 3.59 
20.76 5.44 -23 0.059 -10 6.bl 
21.24 , ... 9 0.034 ' .2 5.78 
2 1.61 6.0~ .. 0.049 ... , 1.' 
20.76 5.19 " 0.037 I.l 3." 
2UJ 5. 16 67 0.060 <0.01 J.92 
21.77 5.30 -1 O.OS4 ' .4 1.42 

41 



ft,.. feet 

ntU 
IdtDrinurion 

KSA-If-IJS 

D.~ 

11 1911999 
2/4/2000 
51)12000 
8/10/2000 
J 1/812000 
2/&12001 
SI)I2OO I 
8/812001 
Ill1f1OOl 
U6I2002 

5/812002 
81N2002 
IIIt'rI2OO2 
11512003 
5f6l2003 

8/612003 
11/512003 
2f4/2004 
51511004 
~41211O< 

11 /312004 
2A12005 
5/412005 

""'OOS 
9nnoos 
11f2/2005 
2/111006 
51312006 
Rl312006 

11 11612006 

2f7l2oo7 
5/812001 
8/14/2007 
111712007 
2/41200J1 
5/112008 
8'612008 
Jl/5nOO8 
S'flr!.OO9 
8512009 
ItIJ/ lm 
l1l8I2000 
818/200 1 
sn(.!OOl 

21712000 
.. nooo 
819/2001 
BnI2002 
SI~I2003 

".n"", 

msl ,. above mean sealevel 
btoc '"' below top of casing 

Volllmr 

Purltd 
I 

, 
• , , , , , , , 
• , 
• • • • , 
• • • • , 
• , 
• • • , 
• , 
• • • , , 
• • , 
• , 
• • , 
• , 

7 

• • • • • 

Table 2 
Well Purge Parmeters 

" 22.3 
24.5 

23 ,7 
24.3 

23.8 
22.8 
25.' 
n .) 
24.1 

23.89 
26.67 
23.8 

22.2 

23.3 
24.) 

24.3 

24.08 

22." 
25.20 

24. 11 

21.7-' 
22.57 
24.02 

23.45 
23.47 
20.81 
24. 19 

23.68 
22.411 
22.81 

23.28 
22.0 
22.04 
24.34 

23.56 
26.2-1 
21 .96 
~4 16 

15.21·" 

24.9 

24.3 
24.5 
26.) 

10.11 
24.2 
22.1 

24.51 
23.40 

10.28 

pH 

5.54 

." 
••• 
' .2 
S.-

••• 
4. 75 
4 .91 

4 .97 

4.85 
4.46 

' .7 
S." 
4-" 
4.27 

US 
4.23 

U 
• . 2 

4.' 
4.19 
4.34 
4.21 
7. 1 ~ · 

4.3 1 
W 
4.3 1 
4.5 1 

4.47 

4.44 
4.24 

'JI 
4.22 
4 .2J 
4.36 
4.17 
, .% 
4.IS 
4.45 

4.N 
1. 1~ 

7_S 
8.11 
876 

S_'" 
S.l 

S., 
7.62 
s .• 

6.86 

42 

ORP 
(mV\ 

. '42 
-217 

- 1 J3 

-4' 
-81 

-277 
-76 

-166.8 

-10 
-42 

-" 
" -, .. , 
Y1 
102 
18 
o 

'" I)' 

" 96 
). 

-s 
I) 

" )9 

61 
-10 
-)2 

-61 
-j) 

-' I 
_12 

-80 
-Il 
-19 

-4' 
~4 

_24 
4) 
-)7 

-243.) 
~I 

·3D 
-91 

-204.11 

" -40 

-34 
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COlldll('dvlcy 
(mSIC'm) 

Turtlidity 
(NTU) 

DI.uoh'rd 

OSYllf:n 

0.461 

O.SOJ 
0.561 

US 
1.3 
'-. 

2. 16 

2J. 
1.75 '-, 
1.66 
1.82 
1.72 
1.21 
1.24 

0.928 
1.02 

'-06 
1.07 

0_940 

0.645 
0.5 16 
0 .4$4 
0.491 
0 .J07 
0.522 

0.272 

0 .567 

0.530 

0.536 

0.403 
0.197 

Q.470 
0.460 
0.399 
0.502 
0.471 

0.368 
0.407 

0 .361 
Q.2t11 

0.24 1 
0.29 
0.)4 1 

0.536 
0 .... 
0 .97 
0.775 
0.46l1 

130 

I , 
10 
10 

4 

• '-, , 
0.' 
S .• ., 

32.7 

16.8 
1.J3 

'" 11.4 

I)' 

10 
6.98 
43.4 
48.6 .. 
65.8 

'-7 
1.3 

53.4 

-10 
53.9 
12.4 

<0.0 1 
S.I 

" SA 
10.5 
16.1 

1l.1 
<0.01 
1S.4 
10.9 

"'S 
"'.1 

2 
G.IS 
) .1 

S 
) 

10 

" O_S 

0_' 

0.78 

1.17 

'-I 
0. 11 

0.-
0.31 

I> 
9.05 

J.n 
S." 
o 

2.51 

W 
3.41 
1.63 
3.36 
)J7 

6.59 
4.52 
2.59 
11.64 
1.1 
4.19 

6.93 
6.40 
J .02 

6.69 ,., 
)lS 
3.89 
3.35 
4.14 

J . IS 
4.27 
4.02 
4.9 1 

2.05 
) .41 

4.69 
4.81i 
NM 
0.07 
10.21 
3.n 

1.0 
G.t) 

11.83 
5.54 
S .• 

4 .'5 



h;; feet 

"<'1/ 
Id~n lltlntlj)" 

KBA. II _17K 

•• k 

, 
11/911999 
21712000 
5/4/2000 

81912000 
111812000 
21612001 
51212001 
81912001 
111712001 
21612002 
Snl2002 

!f712002 
11/5/2002 
21512003 

1151200) 
8/61200] 
11 /412003 
21412004 
5/4/2004 
8/412004 
111212004 
21812005 
51312005 

81212005 
9nl200S 
11/112005 
113 112006 
S/4J2006 
81212006 

11/1mOO6 
2nI2fXJ7 
51912007 

8113f2007 
111612007 
2/412008 

515120011 

""",00' 
11151200II 
1i4l2Q('fl 
51512009 

1II"10(1Q 
I!I3f l W9 

217nooo 
"'mOOO 
81912001 
81712002 
S'SJ2003 

msl " above mean sell level 
bloc :: below top of casing 

, 'olume 
PurCtd 

• 
7 
6 

6 

6 , 
6 

• , 
6 , 
• • • • , 
• • • • • , , 
• • • 
8 

• 
8 
8 

• • 
8 
8 
8 

• • 
8 , , , 
• 
7 , , , 
• 

T. bl.2 
Wen Purge Parmeter. 

'rem~nlfurr 

~C) 

24 
22,8 

23.6 

24.6 

25.02 
23.4 
23.1 
24.4 
2).(; 

24." 
24.41 
27.44 

25.29 
20.80 
23.5 

24.60 
25.50 
19.11 
23.30 
26.30 
25.91 

23.64 
25.26 
N .{,/; 

24.82 
25.56 

2I.S'J 
24.36 

25.22 
24.n 
22.]8 
23.8) 

21.7 1 

25.97 
23.66 

24.90 
26.02 
23 .112 
20.71 

::5 .74 
17.50··· 

2.ti .1 
21.9 
24.3 
23,6 

25.811 

::-190 

pH 

4.89 , .. 
6. ' ,., 
5.02 
4.92 
4.17 
.~ .58 

4 .79 

' .94 
4.81 
!U6 

5.82 

5.22 
5.2 

'.26 
W 
5.26 
5.11 
5. 19 
5.16 

5.25 
5.36 
'JAg-
5.61 
4.51 
5,34 

5.117 
5.05 

' .04 
5.05 
5.2.1 

' .04 
5.08 
5.22 
5.14 

4.85 
5.Q3 
5.07 
5:!1 
5. 1:: 
4.48 , .. 
'.S 
!oA6 
7.14 

-1 .91 , 

ON' 
(mVl 

·'04 
-275 
NM 

-67.7 
- 102 

- 111 
- 123 

-248.1 

." 
· '40 
·170 .. , 
·147 

· ' 99 
·170 
· ,SO 
-148 

· '90 
. 194 

- 177 .,,, 
-187 .,,,, 
-1 47 .. , 
· 161 

- 146 

." 
·70 
- 110 
-126 
-117 
· 134 .,. 
-127 

-i' 

." 
-66 

." 
.S] 

-51 
· 112 
-2117 

-10 ' 
-178.4 

" ., 
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Condudlvify 
(mS/tm) 

Turbidity 
(NTU) 

, 
0.263 

0.364 
0. 146 

0.33 1 
0.302 

0 .345 
0.4 11 

0 .394 
0.387 
0.28 

0. 188 

0 .449 

0.339 

0.126 

0.369 
0299 
0.277 

0,306 

0.332 
0.403 
0.219 

0.202 

0.22 
0.266 

0. 100 

0.326 

O. ISO 
0 .3SS 
0.378 

0.3SO 
0.313 
0 .172 

0.378 
0.371 
0 .358 

OA59 
0.435 

OJ" 
0.]89 

0.406 

OJ!;~ 

11.1111 

0.1l5 
0.073 

0. 118 
0.583 

0.331 

,. 
• 
10 

• 
2 
7 

• ••• 
0.7 

6.' I., 
~.3 

. ,] 

60.' 
1.7 

2.' 
2.4 

' .64 
4.2 

22.9 
12.2 

lOA 
0.' 
] .6 

29.2 
13.6 
19.3 
15.7 
35.11 
<01 

26.8 
<0.1 

2.' 
0.7 

2.6 
<,).1 

I.' <0.' 
U 

'.7 , , 
2 
10 
2 

0.' 

0.57 

1.09 

'.7 
0.'" 
0.15 
0.03 
7.] 

1f.68 

0.' 
2.3 

o 
10 .• 5 •. ] 

4.92 

2.311 
3.28 
8.67 
16.19 
2.9 1 
3.)6 

'.08 
9.24 

3.26 

• .3 
6.16 

3.27 

l." 
16.3 
2.76 

2." 
2.90 
4.36 
3.37 
2.77 
3AII 
3.29 

2.411 
3.73 
4A8 
-1.32 

'" NM 
1.08 
0.01 

'.7 
l35 
3.9& 



It '" feel 

\\tll 
Idt lll1flutioa 

111911999 

2nl2000 
S/412000 

.1112000 
111812000 

lI8I200' 
Sf3I2001 
8191200 1 
11 n/200 1 

21612002 
S1812002 
II/snOO2 
I I/SI2002 
USI2003 
Sf5l200] 
Rl6f2003 
111412003 
2f4J2004 
' f412004 
8/412004 
111212004 
2ft1l200S 
Sf4f200S 
812f200~ 

9n1200S 
11/2/2OOS 
1/] lflOOb 
5/412006 
81212006 

11/1512006 
lnl2001 
51912007 
8Jl )/2001 

111612007 
21412008 
516120011 
8/612008 
111512008 
V"",OO9 

"512009 
612nOO9 
81SI2OO9 

msl '" above mean sea level 
bloc '" below top of casing 

Volumt 
Purgtd 

, 
• • • • 
6 , 
• 
6 

• , 
• , 
• 
8 
8 , 
• , 
• , 
• • • • • • • • • , 
• , , 
• , 
• • 
8 , 
• • 

fa"'. 2 
Well Purge Panneters 

Temperature 

~C) 

21.2 

24.9 

25.8 
21.8 

26.0] 
26.9 

2U 
21.5 
25.3 

28.08 

21. 12 
21.89 
26.83 
24.3 

26J 
25.2 
26.02 
18.02 

23.9 1 
24.40 

25.15 
23.90 

23.43 

24.2 1 
24.4 1 
23.>1 

22.18 
24.41 
24.70 
24. 14 

20.63 

22.67 
22.68 
22.67 
22. lb 
23.41 

24.0 1 

2 1.9 1 
20.211 
23.56 

23.18 

17.3 '''· 

pH 

B8 
2.81 , .• 
.\.7 

J .5 1 
).8 

3.S8 

4.35 
) .7 

3.45 
J .65 

5.05 

US , ... 
J .91 
4.5 1 
4.25 

4.49 
4.5 1 
4.11 

4.7 1 

4.91 , .. 
8.89" 

5.19 
4.76 

5.34 , .• 
5.)1 

5.21 

5.]1 

5.)0 
4.9) 

5.)6 
S.6J 

5.49 

W 
!'i.44 

5.) 1 

S.S9 
5.51 
5.53 

00' 
(mV) 

- J) 4 

-'84 
- 11 9 

-315 

- 189 

-249 
·113 

- 152.5 

4 .. 
-l22 

-'''' 
'" " -161 

210 

37 

37 
-26 

-" 
-52 

-67 

-91 

-61 
-88 
~, 

-80 
40 
-28 

-33 
-6, 
-99 
-86 
-R4 
-)6 

-76 
-li .... 
_lJ 

·28 
-li 

-. 
42 
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Conductivity 
(mSlcm) 

'rurbidity 
(NTU) 

2.26 

2. 19 

1.36 
1.18 

1.73 

1.69 
1.48 

1.01 

0.652 

1.28 

1.1 
1.02 

0.91l 
0 .78) 

0.1198 
0.603 
0.41 

0-"" 
O.lO9 
0.711 

0.35 
0.29 

0>8 
OJS4 
0.241 
0.)79 
o.ln 
0.345 

0.342 
0.356 
0.3OS 
0.165 
0.37) 
0 .397 

0.352 
0 .462 

0.426 

O.l lS 
O.l46 
O.lSS 

0.390 
0.J02 

• , 
10 

38 .. 
4 , 
12 
4.7 

0.' 
4.' ,., 
0.) 

42.4 
l6J 

••• 
41.1 
,j 

41.1 

'" 99 •. ) 

26.9 

14.8 
14.3 
m 
<0. 1 

17.0 

lO.' 
'.1 

<0. 1 

4.' 
<0.1 
28.5 

23.4 
l7,4 
<0. 1 

' .2 
1.7 

1l.1 
0.1 

••• 

0.44 
2,43 
5.85 

0.02 

1.73 

0.06 .... 
8.71 

19.99 

8.45 

o 
'J2 
4.95 

2.64 
0.7 

3.01 , .• 
16.31 

4.98 
4.52 

8.71 
8.21 
4.72 
.." 
8.16 
2.S9 

6.S1 

•• 
359 
W 
3.6] 

2.86 
1.80 

3.bS 
4.11 
4.08 
3.08 
4.01 
l.82 
", 

5.61 

' .64 



"~II 
Idutilk.doll 

.... 
KBA· II -)7 811611 999 

1119/ 1999 

'MOOO 
5'412000 
Sl9nooo 
111812000 
21712001 
5121200 1 
8191200 1 
II nl2001 
2/512002 
5nl2002 
11/512002 
21512003 
81612003 
III.."..ooJ 
2/412004 
5/412004 
81412004 
111112004 

21812005 
5J3I200, 

"",,00' 
9nl200s 
111If2005 
1/31121106 
5/412006 
81212006 

1111512006 

21712007 
51912007 
8/13/2007 
111612007 
2/412008 
51512008 
8/612008 
111512008 
21412009 
S/SI2009 
8/512009 

ft ~ reel 
msl ; above mean sea level 
bloc ~ below top 01 casill9 

Voluml' p.,... 
'gell 
• , 
8 
6 

• • 
6 , 
• , 
6 

• 
8 
8 
8 
8 
8 
8 
8 
8 , 
8 
8 

• 
8 
8 
8 

• 
8 
8 , , , , , 
8 , , , 
• 

T.~.2 
Well Purge Parmeterl 

TMtp"'r.llfr" 00' 
(C) 

pH 
{mY) 

15,5 5~1 ·227 
24.2 S.J7 -100 
21.3 6.1 -323 

" '.3 NM 
14.6 6.1 -119 

26.2 5,(.7 ·73 
22., ,., ·73 
,4> 5.41 -1l9 

'" 6.28 ·248.8 
23.7 5>, -72 

24.68 5.56 · 147 
24.15 5,47 -ISS 
24.95 5.96 -120 
11.1 , .. ·148 
N .7 5,8J -114 
24.64 '.69 .115 
18.08 5.72 .J" 
24.18 5.83 -125 
15.30 5.80 ·86 
24.69 ' .64 - 123 
22.34 H9 -Ill 
23.40 ' .04 -90 
24.81 9.19· -114 
24.41 5.83 -103 
24.n 4.67 -114 
20.9 1 5,84 ·96 
24.16 6.48 ." 
24.74 5.74 4' 
24.10 '.66 - 11 7 

22.03 5.74 · Ill 
23.19 5,84 - 127 
24.93 '.64 · 104 
24.54 5.113 ·80 
12.81 6.05 - 116 
14.30 5.89 -92 
26.31 5.62 -' I 
21.22 , .... ·77 
20.21 5.54 ·30 
24.53 5.92 ·76 

17.00··· H5 ·70 

" 

Semi-AnnUilI Corrective .a.ctIon Report 
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April • September 2009 

ConduCfhity TlfrbkHty Dlssoh'C'd 

(mS/em) (NTU) OIYPJI 
fmglU 

00511 " NM 
0.57) " 0." 
0.562 • 1.45 
o.sn 10 1.15 
0.55 1 3 0.03 
O.SH '.3 0.86 
0 .05059 • 0.1 

0.595 30 8.5S 
0.581 10 9.6 1 
Q.6 18 OS 1.75 
0.395 0.7 1.27 
0.231 6.01 0 

0.365 2.2 3.20 
OJIO 2.' '.09 
0.3 7J 2.92 

0.312 '.' Hit 
0.332 18.9 10.66 
0.388 ••• 4.82 
0,49 1 26.9 4.93 

0:282 ' .1 4.15 
0.247 12.8 7.52 
0.249 2.3 4.97 
0.328 1.5 3_911 
0.236 3.' 6. n 
0.379 ' .J 2.7 1 
0.204 2.' 4.6S 
0.40 1 •. , .. 
OAI3 J.' 2.97 
0.431 , .5 1.75 
0.25 1 <0.1 l.S9 
0.n2 ' .1 3.89 
0.303 <0.1 3.67 
0.384 «>.1 J .71 
0.329 , .• 4.19 
0.432 <0.1 3.97 
0.379 <0.1 3.4 1 
0.329 O.J 4.21 
0.370 <0.1 3.41 
0.390 1.1 2.117 
0.31 5 I., J.35 



Table 2 
Well Pu~a Pannate,. 

Volumr Tempoenuure \\~, 
0. .. Purged pH 

tdnttfkadon 
11111 

(C) 

,,,., 1111111999 1 In '" 11/911999 , 22 4.87 

2nl2000 8 19.~ 4.9] 

~1312000 • 21.6 S,l 

8JOI2ooo 6 2J S 
11/8/2000 6 24.2 S,' 
U7l2ool 6 17.1 5.24 
51212001 8 21.1 5.42 
81912001 6 23.1 S,8 
IlnnoOi 8 21.2 S." 
21612002 • 22.115 5.24 
51612002 6 22.1 4.98 
II/moo:? , 2B~ HI 
2151200] , 20.40 S.48 
5/512003 , 23.6 5.52 
8/512003 , 22.90 5.5~ 

11 /412003 , 22.1 1 5.45 

21"12004 , 14.92 5.46 
5/4/2004 8 24.18 5.83 
~412004 , 22.40 5.46 
111212004 , 22.46 S. IS 

2/81200S • 20.'S 5.'2 
5/31200' • 20.52 '.53 
81212005 8 21.59 9.40· 
9n l200S • 22. 19 S," 
llJlf200S • 22.01 4.&2 
1131/2006 • 19,31 S,64 
Sf)12006 • lU2 5.55 
81212006 • 22.37 5.56 

11I15flOO6 • 21.69 '.41 
511112001 • 22.84 S.3S 
~/5nOO8 • 2342 552 
S.6.-:!OO9 , 23.() 1 '-47 

• pH data In August 2005 Is suspect due 10 malrul'ldionlng pH meier. 
•• DO reading not reported due to malfunctioning 00 meier 

ft '" feel 
rnsl '" above mean sea level 
blOC ., below lop of casing 46 

ORP 
(mV\ 

-213 
- 144 

-387 
NM 
· 108 
-92 
-90 
-123 

·223,5 
-)) 

-, 2<) 

- lOS 
2 

-, .. 
-'''' 
-11 5 
- 100 
- Il 

-'" 
- 128 
-121 
-1J3 
-47 
-Ill 
-7R 
-92 
-8S 
-Il 
-28 
-"S 
-116 

-" -,os 

Semi-Annual Con"ective AcIJon Report 
Site 11, SUBASE Kings Bay 

April - September 2009 

Condut"1tvity Turbfdfty 
Diuohed 
O SYIeft 

(mSlnn) (NTU) 

1"1"1.1 
0.]81 10 NM 
0.J63 2 O.J~ 

OJS~ 10 1.4J 
0.317 10 I.l 

0,) 2 0.04 
0.298 • 0.411 
0.29 ) 0.0] 
0.321 7.8 
0.318 , 9.8" 
0.314 0' 1.64 
0.286 0,7 0.8 
0.163 ••• 0 
0.312 7,) 4.62 
0.325 ).. 2.10 
0.372 46.2 I.S 
0.293 29.9 3,4" 
0.214 13.8 ) ... 
0.)44 ' ,2 '-44 
0.388 .... 4.82 
0.549 '" 3.18 
0.2S2 24.4 8.115 
0.239 14.9 1.96 
0.239 1.3 5.SI 
0.298 6,S l.SS 
0,245 ) .. 6.JS 
0.J52 1l.6 ) ,64 

0,1 15 13.6 SJ7 
0.431 25.3 7.88 
0.426 12.5 4.08 
0.428 14.2 3.30 
0.204 2,7 3,68 
o.ss.a 18.6 '00 
0.501 10.6 '" 
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TabM3 
Groundwater Protection 

} , 
~ 

KBA·I 

~ 

,~ ~ ", U="i 

! 

, , 
~ 

IJ *- ,..11""'10:.1 ... 11lC.1Ml)lr .Jr\c(1 .... \aluo It hl"","", liM: rn.lhild "'1«l~lIIlevrl (MDLJ and the prxiocaJ Ij\IIUIUWM'ln level iPQl) 
U ~ o;onIpclUnd __ Iped r", buI ..... 1 ,\¢IC<:~ 1u.1Io: Inc! :<bo1O'1I, 

BCU.U MIl 1I'lhhjllllllldl\:a'",- U:SIIl! uo;cnk UIl' IIU1lnd • .-.I<:f r"JI~~II"" ~tIa<Iord. 

B po,Kllblc Ilbonll CIlIIWIl INlI1Il11 

E - ",,, m.o!<:d VIIIOC 

NI\ _ SOl I nnl)'ted 

j 
E • 
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I/Im 3.0U I .OU 
/2000 LOU 1.00 

S/4f:2000 I.OU 
SI4l2000fdup) LOU I .. 

&l9nooo I.OU 
111812000 
216/2001 
51212001 
11912(1)1 

IInnOO I 

'" '" 
100': 1.0U 
2002 0.381 1.4 

I17nOO2 I.OU I.OU 
IlIsnOO2 
21snOO) 
snnoo3 

11/41200) 0.611 O. 

ZW2OO4 0.4SJ O. 
S/4I2OIW 0.6U O. 
1141'2004 0.43J I.. 
Il /lJ2OO.I 0 .4QJ O. 

218/2005 0.821 0 .. 
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i 
] 

~ 
., 
u 

j 
~ 

LOU 
LOU 

.OU I.OU 

.00 I. 
.OU 1.: 

..l!!!L 

...!..!!!.. 

i 
~ 
'1 

I 
~ ., 
'1 , 

] 
o 
~ 

Tab,. J 

KBA·II · 16 

" . 
i 2 
~ ], I • .§ a ~ ~ e .. W ~ 

~ 

I.OU 1.41 I.OU S.O LOU 
I.OU 1.0 I.OU 15.0 LOU 

1.00 

IT 

LOU 
1.00 
I.OU 

I.OU 

I.OU 
1.0" 

I.OU I ,UU I . 

I.OU I.OU I.. 
LOU I.OU I 

1.1 

0.9lJ 
1.0 

I.OU LOU LOU n .o 0.67J 
I.OU 27. IS O.I3J 

I.OU I.OU I.OU 15.81 0 .81J 

I.OU LOU I .OU 14.02 O.IU 

r 1.00 LOU I.OU 1.93 O.S·U 

I.OU I.OU I.OU \J.n 0.19J 
L I.OU LOU I.OU 11 .19 O.7IJ 
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I 
~ 

~ 
! 

I 
= N 

I 
< 

LOU I lOU I SOL 
l.OU 

~ 
LOU 
· .OU 50 5 

IOU " 

" . . OU 9J 
I.OU 31 2: 
LOU 29 .....B!.... .. 

i ~ 
E .. z 

i 
~ 

" " 
• 
A 

" " 
I.OU 78 110 IOU NA /11.11 
I.OU S~ 92 l.OU 0.0014J O.OOIU 

0.9 0.0027 0 .0000348 

IOU NA NA 
!14 I.OU 
100 IOU 

IOU .. 
I flU NA NA 
IOU N" N .... 

0.5 1J NA N" 
1.0U 0.19J NA NA 

' . .;.~' • L":iiU 0.141 NA NA 
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Tabte 3 
Groundwater 

i 
~ 

11 6 w 

! 
J I 

" 

~Iilnll~etl v.luc; ~flJlyIc Lkt«tnt nlUl: is bcr.o"<:aIlM lM~hOO dclttl.OIL Itvcl IMDl)AntJ Ik pIKlil;al quan""'lion 1e~1 IPQLI. 
.. oompolllld Wall analyzed for buJIKII dclectcd 101M lewl dKr.r>n. 

BOLD and hii:/l liglll ind;tatc~ mill! ucn;ds 1M Irvund .... lC. proJeCIIOn slIn!k.d. 
B " pm~.blc: bLonJc ~"On"'min"lioI! 
E" eSlimaJcd ~.lue 

- Nol ~fWLI)'7.~d 

j 

1.ic: hlof\~lhc~. cis·!.2 L1khlorclhcM. tnrJ",· 1.2 ..tkhloroc!hcne. ~nd vin)·) chlorldt 
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~ 
l 

, , 
j 

ClLlonlliltcoJ EIhcna CLlOCcnIN1LOIU CwM.e $OIM <lclecbble cOrICentaniool;lfe pnKnl). IlUIHIc:1edable COMenl"'!i ..... , ',""T<" ;mu"",..t 10 be zero 
'or GWPS COntllllHnU.S rrq_lnd by I.e GADNR ."roved 
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unless otherwise noted all unilS art ellpresxd in micrograms (lCr liter 

I ~ interrcl'Cnce. 

'" estimUled value; anaiyte detected: value is betwecn the mt't1100 dclectiun levcl (MOL) and the pl'tlctical quantitation level (PQL). 

U - compound was analyzed ror but not de tected to the level MOwn. 
BOLD indicates result ~lIcecds the groundwatcr protection slMdard. 
B .. possible blank conlamimnion 
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DATE TIME TEMPERATURE HUMIDITY BAR. PRESSEVE 

SKY 
ID CONDITIONS 

i.~'ll· ~ R l: If·"; 1 ()7'f.s' 77· ... 8p% 31 PI s .... .,,,y 
&1/1"; S:1~. 3t). /).7 '" ,., " 

• 

.. 

.. 

.. 

, 

. , 

L 

) 



I 
WELL MEASUREMENTS 

WELL NUMBER DATE TIME 
MEASURE TO MEASURE TO 

PHOTO VAC 
10 . WATER BOnOM 

. .M· II- JP 11 g'4-0'J ()~oo /1).70 
,-

S 1. '74'- , 
, 

'" ~ . 't . p' 13lfb 1".70 

. 

WEATHER CONDITIONS 

WELL NUMBER 
DATE TIME TEMPERAlURE HUMIDllY BAR. PRESSEVE 

SKY 
10 CONDITIONS 

JIIl4. /I. J D 11 fl· ~.;" /J90t> 8,), .;' 7~~ 3J.f)L Su.I1 .. Y 

I t·'t·p1 IJl'tol> 9S""r- .5"'% 30. 03 I'h ,AV 

. 

. . 

, 

. . 

I 



WELL MEASUREMENTS 

W ELL NUMBER DATE TIME 
MEASURE TO MEASURE TO 

PHOTO VAC 
ID WATER BOTTOM 

M_II_ JfA 1f. - .44-- " t} 7 ., I ~ :?i •. S J 
, 

4'7 ..... <' , 

131':;- 7.05/ 
, 

. 

. . . 

WEATHER CONDITIONS 

W ELL NUMBER 
DATE TIME TEMPERATURE . HUMIDITY BAR. PAESSEVE 

SKY 
ID CONDITIONS 

1l!:4f-u· /1 A 1? -I.I-p' lo7cS"$" 77""'- 81 ". 3/ Pi ~u ..... y 

I :f-I/-'" 1131S 9l;·~- ~2'7 .. 3&>. 1/.3 A 
11-' /L.x.. 

• 

. 

. 

. . 

L 



I 
WELL MEASUREMENTS 

WELL NUMBER 
. . 

MEASURE TO MEASURE TO 
10 

DATE TIME WATER BOTTOM 
PHOTO VAC 

,OA-II· 13A 11- II- • t? '1 Oif'l[) 7. 73 
,-

i;-2 : 3" . . 
$l'II-p9 

~ 
, , . " . 

/.3SS' 7. 73 
. 

, 
. ". :; .. 

. . 

WEATHER CONDITIONS 

WELL NUMBER . • . SKY 
10 

DATE TIME TEMPERATURE . HUMIDITY BAR. PRESSEVE CONDITIONS 

VD.IJ./I_ J ~A )1-1/-- g~ .... 31.":<- 7£.~ 3/. PI J4.;t.,y 

~ · ,+·09 .I.3§!,£ 90'F s. ... - "3P.P3 11".04, " 

. ' . . . .. 

. . , . . . . . . , . .. , 

.. . . .. . .. . . • 

-- . .. 
.. .. , . .. .. .. .. 

. 

I I 
. . .' 

' . 

1 
. , ,.\ 



SAMPLING STATIUN 
-

Wall#VJUJ_II.13A Station Type m .:> '" ITO II J if,a w/,IL 

SAMPLE -

l 
Sample ID Sample Matrix SamPle Type Collection Method Date Time By 

/.,lA· 
' .", . t; AA ' . ';-_'-09 ':t:= T}l.-

Instrument_ Manufactl,lrerlMOde Serr.1 No. Dato ·otCaJ. . Callb.O"". Reference 

IpHIEh JlatllU u '1" Pili" :J. 17.7-p'1 '" III _,' I- 1::r:"r;~", 
Conductivnyffemp 

Dissolved Oxygen 

Turbidny , 
Redox 

GROUND LEVEL DATA (before purging) 
". • " 

Weli Var!8hies • " ., " . " " . . . . . , .. . .. 
. . . . • " 

DePth of w~t.r ~ (TO - H) = h (H) [H = depth to tOp of Water! 
, 

" 

inside <foam. Of casing = d(ln.); 1f2(d) = f\ln) • 
;~~) = R (m; [7.48 gaVf\ 3 constant) 

WELL PURGE INFORMATION 

PURGE EQUIPMENF> • .4. . ~ ., SIN: PURGE METHooArII ~ 1'71'; . fL . .a Pump Type: 

~~ ProqCyc Dete TIme pH Cord Urns TlII>. UnIs D.O. Units Redox 
, st. I:l &.AL II\'~-I~ I,a,u 11,. fill. If. :1.S 10.3110 7~1 :Z.Il' .It. ' -~If_ 

It.r..41 ~-_~..oq I,!J~L 1/~.1l3 4.38 O. -, .... 10. '7'1 . 1. J-ITu 3.51.0 I "://. 14 . . • .,1 

I. f'-4.L ~", 1:1S'J 115 97. I'f: 1l O.31P1 1\,/, 7",7 )1TU /to,'17 141L ·3" ... " I !I' t;: ,II 11I ...... ·.,f !, S, 'JJdJ.r.:)~ (),3j;,1 1 SJe", 8(" . .s' . 1 ~ ,RlI 
1/ 

1/'1.2 ~T' .... . '" IL -36 ... I.--, 

-

Nell purged to dryness: []Yes [~ 

Recorded by: /, u.-...:r Date: ,.,. ~ f) 1 Reviewed by: Date: 

- / 



. ...... .. _. -_ ....• , .. - -

WELL MEASUREMENTS 

WELL NUMBER DATE TIME 
MEASURE TO MEASURE TO 

PHOTO VAC 
10 WATER BOTTOM 

.'/J4./J. J 3~ If-J;-ot tJOJ, .. -~ 11.57 ' 90. :,-,,' i 

8-1(-09 /J.Jp{) Jf •• -'7 
, 

.. 

WEATHER CONDITIONS 

WELL NUMBER 
DATE TIME TEMPERATURE HUMIDITY BAR. PRESSEVE 

SKY 
10 CONDITIONS 

XllN/'I3JJ g. /(. ~, Ip~6 S? (" ~ 7&'? 7p • . ~O $ ........ '1' 

~-""·Pi I J It,,/) 9':;-", ,s-t;% :?P. 1)3 I" 

. . 
. 

. . 

. 

l 



WELL MEASUREMENTS 
I 

W ELL NUMBER DATE TIME 
MEASURE TO MEASURE TO 

PHOTO VAC 
ID WATER BOn OM 

.I1A .II· Ir st· '+_ 0'1 1&>10 I. (,:2 
, 

:13. 97' , 

fl·lf -&>'1 j , i.:l.' 
, 

JLfJj) 

. 

WEATHER CONDITIONS 

WELL NUMBER 
DATE TIME TEMPERATURE . HUMIDITY BAR.PRESSEVE 

SKY 
ID CONDITIONS 

llAA- Jl· I~ g . If·."" In,n R7~ /"7 3t?S"D .s IA "." 'r' 

II· II,,,, I lJ-I 0 96"r a¥~ 3&>. 03 I •• to{ C~t4/)y 

. 

. 

. . 

I 



WELL MEASUREMENTS 

WELL NUMBER 
. 

MEASURE TO MEASURE-TO 

10 
DATE TIME 

WATER BOTTOM 
PHOTOVAC 

. M.JJ· }/' g·II.P9. fIJI? 
, 

4-'t . (. 0 ~ . IO • , 

IIf~p 
, , - , , 

3./IJ 

. -
, , .. 

-

WEATHER CONDITIONS 

WELL NUMBER 
DATE TIME TEMPERATURE ' HUMIDlrf BAR. PRESSEVE 

SKY 
10 CONDITIONS 

UDA./I . /1.. 'Nt· R'1 J/3lJ 9p "E. 1o:S~ .. -:? D , P'I ~ 4 .... Y 

<;j .J;.p9 IlI'!P q" F I+:J..% -;Sp 03 [y " , 

. ' , ' . 

.. . , . , , , , ,' . , • , , - • 
, 

-
, , " - . - , , 

" .. .. , -
, • , - .. . ,,' , - , - , -

" , , , . 
" , . , . 

• 

I~ ____ ~ __ ~ __ ~ __ ~-L~ __ ~ ______ ~ ____ ~ 
, 



SAMPLING STATION , 

. 

Well # k IJA- jj _ J/" station Typo )n ~ 11 J re> A J H a 
L ''-''I. L 

SAMPLE 
Sample 10 sample Matrix Sample Type CoIec1lon Metl-od Date 11mB · By 

, 

." '. Ji. • .4..& ' A ' :11 LZA'" {J-s-pej 'P1fU' TA ' 
.. 

Instrument. ManufacturerlMode . Serf.1 No. Dite,of Yal. Callb.Due Reference 

IpHIEh J.J , ", Rrl U;L:J.. L)/ J.I. 17'1 1'1·7- 1>'9 11'.<1,," IHIJ.'r 1 ~-r:: TV.>-"" 
ConductlvilyfTemp 

D_tved Oxvgen 

Ttsbidlty 
I 

Redox 

GROUND LEVEL DATA (before purging) 
, 

• , . 
Wen Vanables 

, . " . 
, , . • " .. 

Depth of wal e.. = (TO • H) = h (ft) [H = depth to toP of watElfj 
, . . " . 

Inside dlam. Of casing = d(lnr. 112(d) = r(1ll.) 

1~~~) ~ A (ft); [7.48 gaVft 3 coll9lanlJ 

'-
WELL PURGE INFORMATION 

PURGE EQUIPME ~ .11 :z. SIN: PURGE MC It ....-A' .... ' ' ""'''' 
P~Type: 

Proq Cye Date Time ~emp pH Cord UrjIs TIro, !JnIs 0 ,0. Units Redox C) 

I." , ... li'~~ ~3 /'l.b- 4>-. ~ 7 t'- :1.71 ~ .. ~S" / .. rIA. 3.~1J ",h, ' ,s-,,,, 
I ... ", " It*'· I'~p~ ill. Ph. l5; 0118 1).:1.88 leI. Y. :l I1TU 3.3S I~h ' .-.s-__ 

/'~J ~S-P9 II II If 117, ~J ls:13 ().~ 5,i-... I. '1 ItT'-<o '+.1).$ oIL -36 .. 

1,,1'. L 18·S·61 11I3D I7,SPo t.S.J 2 0.311 , ~b. 5". 7 '" 11-1.. 4 .:21 ' ""/L -,,1. 

-

.v.1I pUfged to dryness: [1 Yes I~ 
Recorded by: ~ n .r- Date: 8 -OS. 0II11Alllliewod by: Date: 

/ / 



WELL MEASUREMENTS 

WELL NUMBER DATE TIME 
MEASURE TO MEASURE TO 

PHOTO VAC 
ID WATER BOTTOM 

M-tt- /,1.B 8-4-- p<J !lJ~ l.S"/) , '-+ If. If 11 ' ; 
I 

~ ,-~. iP') J II- 70. '\ /.So 
, 

WEATHER CONDITIONS 

WELL NUMBER 
DATE TIME TEMPERATURE . HUMIDITY BAR.PRESSEVE 

SKY 
ID CONDITIONS 

-11-1711 'l'lI- - ;", I lIS" 9PF ,,~ ~ 3 P. :z. '+ Su .... y 

'j(·1;-~9 1"3,5 960;.- ..s :z.~. 3P.1>3 " "' . 

. 

. 
• 

. . 

L 



i 
WELL MEASUREMENTS 

W ELL NUMBER DATE TIME 
MEASURE TO MEASURE TO 

PHOTO VAC 
10 WATER Bo n OM 

~AII · If!. f?, .J.t . ,:;'J II PO 
, 

~ , . . ,- 9' .7':> , 

8''+-09 1'131/ .7S' 

WEATHER CONDITIONS 

WELL NUMBER 
DATE TIME TEMPERATURE . HUMIDITY BAR. PRESSEVE 

SKY 
10 CONDITIONS 

IkR"",I' I , ~ .... ~'1 1111'" S?9'F t.. 7 "7. 3 P . .:211 .5Lu1" Y 
; 1(.!;. o'J IIIJ- 3D 9~-F 'fR'7. 3p o_~ Id HI ft 

. 

" 

. 

. . 

. 

I 



WELL MEASUREMENTS 

W ELL NUMBER DATE TIME 
MEASURE TO MEASURE TO 

PHOTO VAC 
10 WATER BOTTOM 

.. .A.d. J/' :l.P F/ ' 4 'vi / t> .'1.!>- ("9 " .3? 9.1 ' 
8 ·lj-t>3 /if-.:1.0 b9 

, 

WEATHER CONDITIONS 

WELL NUMBER 
DATE TIME TEMPERATURE HUMIDITY BAR. PRESSEVE 

SKY 
10 CONDITIONS 

KM. I/. :LP 'JH" P, Jf)~- 8~j. ~3~ 3~. S'P S"'-h .. .." 

1~·Ij·P9 1/11- ;)0 9s-:' '19" 31>.03 " " .. ~.,~ 

. 

• 

.. 
.. 

.. 

. 

I J 



WELL MEASUREMENTS 

W ELL NUMBER DATE TIME 
MEASURE TO MEASURE TO 

PHOTO VAC 
ID WATER BOnOM 

.M-II- :1.I R-II-o"l 10 j.L<\ J :l.'1" 4-P. 3S" 

~ -li--J?9 I ~/S" } . 2<;" 

WEATHER CONDITIONS 

WELL NUMBER 
DATE TIME TEMPERATURE HUMIDllY BAR. PRESSEVE 

SKY 
10 CONDITIONS 

I{ IA-11· ;J. I f·1f .~ /0:2.6- 87'/ b 3". 30. $'0 su..,..,y 
R ·/f-o'1 J Iff.$" 9,s'F .!o-p% 30.1» ift I'" f'j.&, .-

. 

. 

. 

. 

. 

I 

1 



WEll MEASUREMENTS 

W ELL NUMBER DATE TIME 
MEASURE TO MEASURE TO 

PHOTO VAC 
10 WATER BOnOM 

114." ::1:1. R ~8- 't -'" /)~/. fl . .s-'I ~ .s :J. , 4P~ 

$ · l/-L.>9 / ::J :z~- 3 . .,:.-4j ~ 

WEATHER CONDITIONS 

WELL NUMBER 
DATE TIME TEMPERATURE . HUMIDITY ISAR.PRESSEVE 

SKY 
10 CONDITIONS 

A . • /1. '2.::18 J. ~. ofiAS n'; 'l¥" .. 3/. P/ $'<"" Y 
II ... J'l~" 9" ' .. - S7~ 3P 1>3 I". ,,~ " ..... " 

. 
. . . 

. 

I 



I 
WELL MEASUREMENTS 

WELL NUMBER MEASURE TO MEASUf:lE TO • 
10 

DATE TIME 
WATER BOn OM 

PHOTO VAC 

g·"I-·O' 1?9 /.:> /P. b/ 
, 

t.; O. 'fl:l 
, 

.nA·II· 31f ' 

5/.4- · 09 /3/.f ,"' 
, , .' , • i 

J P. '- t) 

, , 
. -- . . , . -

WEATHER CONDITIONS 

WELL NUMBER 
DATE TIME TEMPERATURE HUMIDITY BAR. PRESSEVE 

SKY 
10 CONDITIONS 

IIRA-lI_ 311 S-'t-p~ "'9~ R~ ';&- 77'-' 31.01 SUIt .. Y 
i 1? If- • t:19 /311.S ~S~ S"3::1. 30. IX? LUWH' 

, 

,". 
" " , . 

, . 
. . , , . , , 

,~ '. 

, ' , .. ' ~ .' . . ,', 
, .. , 

;-. 
, , , .-

, .. . .. , ' .. • , , . ' .. " , ~ . 1 ' . 

. " . '" , ' 
" 

' , . " .. . ' .. > , 4', ' , . , 

, 

I . . ,, ~ ,. , ' 



SAMPLING STATION 

Well# /(8A-/I- 34-
SAMPLE 

Sample 10 

..... "" . .,4" •. ,y 

Sample Matrix 

~,IJ 

Sample Type Collection MeU"d 

C, '4~ . 
Instrument. ManufacturorlMode S.rf_1 No. Date of9al. 

IpWEh 

CorductivitylTemp 

Disooived 0XYJlen 

TlXblditv 

Redox 

GROUND LEVEL DATA (before purging) . 
Weti Varl~bles . 

.- .. " , ." . ' 
Deplh of water = (TO. H) = h (H) [H = depth to top of waterj 

Inside dlam. Of casing = d(in.~ 112(d) = rOn.) 

rOn.) = R (<<); [7.46 gaVlt 3 oorstar/} 
120n.) 

WELL PURGE INFORMATION 

PURGE EauIPME~.e ... A. ~ SIN: PURGE MErHoo-a. 

Proq Cye Date TIme ~';';j pH Cord Urils Turb, 

J CoAL £>-I1'J /)''1D iJI.P.I.l., '-S" P. 3M SA... :1 s. :1 

u~'" J 9-.-; ·-.slt . n 1 <..1 0. 3el Ji'L. 4..:z. 
I.r-AI 1...s:.:I1 o')n In.at>. Ss.s 1l • .:!.ifS S/.,,, ",~ 

g'AL 3u·,,9 0'1.11 17 •. ~1 5. ~3 {J.3p:J. SIc... 4. Ii' 

Well plXged to d.yness: {} Yes ~ 

Recorded by . T~ Q..:r Date: S. S _ p' R"'.wad by: 

/ I 

09)f? 

Date 

-Sol'> '<) . 

TIme 

, "';2)-
By 

TIE 
Callb.Qua. ' Reference 

, . .. ,\ J' 

. ' 

Pump Type: 

~nlt:9 D.O. Units Redox 

n"f'U J.n q/L .,~;.. 

I1ru... 3.11 Q!J. . - If- 11_ 
1-

3;;r;z <lI1, -1,I.J ..... 

....... 3" bJI- ark -1.1., 
I~' 

Date: 



I 
WELL MEASUREMENTS I 

W ELL NUMBER DATE TIME 
MEASURE TO MEASURE TO 

PHOTOVAC 
ID WATER BOTTOM 

M I.A.II. ':/(, ~.IJ..o9 o9~ :;- 1/.17" '+1. "1.3' , 
g·lf· 0'1 /.JSz; //./7 

WEATHER CONDITIONS 

WELL NUMBER 
DATE TIME TEMPERATURE HUMIDITY BAR.PRESSEVE 

SKY 
ID CONDITIONS 

XU·II· ~ l- I g·'f.P~ 2i.2...5' Si'...s ...... 7(P~ 31. pi 5"11")-' 

8"H>' 1/30Q 9s:C- S7'P"., 3~.,p3 ~ /'. 

. 

. . 

I . 



WELL MEASUREMENTS 

W ELL NUMBER 
, . , .. 

MEASURE TO MEASURE TO 
, 

10 
'DATE TIME 

WATER BOnOM 
PHOTO VAG 

'il- 1.+ - 1/'1 
, 

I. 1t'1-' 
~ 

l/A-lI- '17 /P-'+",,- .J8.:zS ; 

5/ ' 4--0'1 J ~4 ~ 
" -<I' , ~ , . 

J~~."" 

. . .. . .. .. " 

WEATHER CONDITIONS 

WELL NUMBER 
, 

SKY 
10 DATE I · TIME TEMPERATURE HUMIDITY BAR, PRESSEVE 

CONDITIONS 

KM' If - 37 R·,. -p, JP:"'~- 11'1; t..<~ .10 S"l? . 'i "- '" Jo1 "" 

1'i·lf·p'J /U., .;- 9SF If-9 3p./:?,J ,.., "L .< 

' . 
• .. 

.. . , • • .. .. 
.. . . . . . .. .,' • . .. .. .. .. .. . . 

.. . . .. . . .. . ... . . ' . , . . .. . 
.. .. , . • " .. " -: 'r 

I 
. . ' 

.. " 



SAMPLING STATION 

Well # K L,4. }/- 37 Stallon Typo , To A I t! ,..0", PIn L~ tr LL 

SAMPLE 

t Sample 10 Sample Matrbc 4 19 Type Conection Method Date lime By 

• -. " .:17._',1, .JA. >Il. ~IUB . , 'ii"<s·p9 t7t:j't't7 Til 
Instruments ManufacturerlMode Ser{aJ No. Date ot p_l. . Callb.O ... Reference 

Ipf-VEh J/P.RI M U.l'l. P 1'1 I?.:l '7-7-tJ9 /'..... Jj 1lA I Lit It>u....r;7 ... -
CondLCtlvityrremp , 

Dissolved Oxygen 

TubklHy 

Redox 
t 

GROUND LEVEL DATA (before purging) . . . ';-
Weli'\iartables • . . .. . , . ' . . . .. . ,. , . .. 

. 
• . " "a • , ". 

Depth of waler = (TO - H) = h (ft) [H = deplh to top of walorj 
, .. , 

Inside diam. Of casing = d(1n.t. 112(d) = o{on) 
l(int R (m: [7.48 gaYft 3 co_nt) = 
12Q,,) 

WELL PURGE INFORMATION 

PURGE EQUIPMENK'. A. ~, SIN: PURGE~ ~r-l~ &, PumpTypa: 

Proq Cyc 0010 Trno ~~ pH Cond. Ur;ta TLI1>. U .... D.O. Units Redox 

~t;AL iii",· .. ., ~It)-¥ 17.111. ~72 (). 17oS' SAo .... 0.11 JlJrl.J.. :U.11 4/1.. • II .. 

I},,. 1. ~",pf I IIJO' 7..sa~l&: 'I" Po 27/f t;:J. o.,? hTU 3.illl f)l'L . -~"" 
't, .~. 11i'~~'" 11I'IB 17~ 

01)-. '" 
P. J o4fo S,k", O. 0, tlTu 3."p «"h -t.¥ .... 

8 &'/lJ.. ~:.>-."j> ;ID.1.'1 17. $'. 'IS' P. '31:'- . <'J.. I . S ",riot s.lS Q/L. -7&1 ... 

Well purged to dryness: (I Yes (~ 
.. 

Recorded by:~ ~J Dato: ~.S'.f)' ROIIiowod by: Date: 

/ 



, , 
WELL MEASUREMENTS I 

I 

WELL NUMBER MEASURE TO MEASURE TO . 
ID 

DATE TIME 
WATER BODOM 

PHOTO VAG 

·L4·IJ· PS 1. SI·I.>· .:> q I:> 9'1" I..J::l' 27. (0' I , . 
'iI .... . ,t) '/ 13.Jo!>- (, ·/3 

WEATHER CONDITIONS 

, WELL NUMBER 
DATE TIME TEMPERATURE . HUMIDITY BAR.PRESSEVE 

SKY 
10 CONDITIONS 

INM-tl·'S .2 N";9 p,~ ,~~ g.s7. 3J./ll .s; I.< /1> • ." 

1l·t;·p9 /33S '1y~ SIJ-% 3 p. 03 " 

. 

. 

, 

. . 

- .. 
,. 

I 
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&.C Columbia 
~ AnIIIytIcaI Services-

August 12,2009 

Mr. Sam Ross 
VT Griffin Services 
P.O. Box 47248 
KingsBay,GA 31547 

Laboratory Results for: NSB Kings Bay/Site 11 Aug 09 

Dear Mr. Ross: 

Service Request No: )0903855 

Enclosed are the results of the sample(s) 'submitted to our laboratory on August 6,2009. For 
your reference, these analyses have been assigned our service request nwnber J090385S. 

All analyses were performed according to our laboratory's quality assurance program. The test 
results meet requirements of the NELAP standards except as noted in the case narrative report. 
All results are intended to be considered in their entirety, and Colwnbia Analytical Services,Inc. 
(CAS) is not responsible for use of less than the complete report. Results apply only to the items 
submitted to the laboratory for analysis and individual items (samples) analyzed, as listed in the 
report. 

Please contact me if you have any questions. My extension is 4408. You may also contact me 
via email atTKissinger@casJab.com. 

Respectfully submitted, 

Columbia Analytical Services, Inc. 

~ I~......,.,......../ 
Tom Kissinger 
Project Manager 

Page 1 Of_9.L.....!..I _ _ 

For a specific list of NELAP·accredited analytes. refer 10 the certifications section at 
www.caslab.conL 

J , .. ". 
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Clien[: 
Projed: 
Sample Matrix: 

COL UMBIA ANALYTICAL SERVICES, INC. 

VT Griffin Services 
NSB Kings Bay 
water 

CASE NARRATIVE 

Service Request No.: 
Date R«flv~: 

J0903855 
816109 

All analyses were pertormed consistent with the quality assurance program of Columbia Analytical Services. Inc. 
(CAS). This repon contains analytical results for samples designated for Tier III data deliverables including validation 
summary fonns . When appropriate to the procedure, method blank results have been reported with each analytical test. 
Analytical proc~ures performed by the lab are validated in accordance with NELAC standards. Parameters that are 
included in the NELAC Ficlds ofTesting but are not included in the lab 's NELAC accreditation are identified in the 
dilr.u~sion of each analytical procedure. 

Sanlple Receipt 

5 wilter samples were received for analysis at Columbia Analytical Services on 8/6109. The samples were received 
in good condition and consistent with the accompanying chain of custody form . Samples are refrigerated at 4±2°C 
upon receipt at the lab. 

Volatile O r211nie Compoundl by GC·MS 

In jl ial CaljbrotjQn Exceptions 

The primary evaluation crilerion was exceeded for the following analytes in Initial Calibration (lCAL) 10 
CALl904: Vinyl Chloride. Carbon Tetrachloride, trans·I,3-Dichloropropene. Oibromochlotomethane., and 
llrfumlfnm . In accordance with CAS standard operating procedures, the al ternative evaluation specified in the EPA 
method was performed using the average percent recovery of all analytes in the calibration. The calibration meets 
the alternative evaluntion criteria. 

~inujng, CnlibrotiQI1 Verification Exceptions 

The upper control criterion was exceeded for the following analyte in Continuing Calibration Verification (CCV) 
JWG090258Q-2: Vinyl Acetatc. The filed sampl~ analyzed in this sequence did not contain the analyte in question. 
Sinee the apparent problem equates to a potential high bias, the data quality is not affected. No further corrective 
action was required. 

Mwix Spike Reclwco' Exceptions 

The matrix spikc rccovery of trans-I,4·0icbloro·2·butene for sample KBA- l 1·13A·AUG-09 was outside the lower 
control crilerion. The analyte in question was not detected in the associated field samples. Since the analyte was 
detected in the MRL check standard, instrument sensitivity was documented. The data quality was not signifiCllntly 
n ffCCIL"tJ :..ud 110 further corTeCtive action was taken. 

1.aboratory Control Sample EllceDtjons 

The spike f'l!C\1 l1cry of Vinyl Acetate for Laboratory Control Sample (LeS) JWGQ902579-3 was outside the upper 
control criterion. The analyte in question was not detected in the associated fickl samples. The error associated with 
elevllted recovery equates to eo high bias. The sample data are not significarttly affected. No further corrective 
:..c:tiIM W!l~ 8I'proprit'te. 

APP' O'W~~. !~ Dot. 
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Client: VT Griffin ServiceJ Service Request: J0903855 
Project: NSB Kings BaylSite I I Aug 09 

SAMPLE CROSS-REFERENCE 

~AMPLE# CLIENT SAMPLE ID QATh I!Mll 
10903855-001 KBA·ll·34·AUO·09 8/909 09:30 
J0903855·002 KBA -11·J7·AUG·09 8/5/0l) 10:40 
J0903855-OO3 KBA·II -I6-AUG-09 8/5/09 11:40 
J0903855-004 KBA·II · IJA-AUG-09 8/5/09 13:25 
J0903855·oo5 KBA·II-13A·AUG-09-DUP 8/5109 13:30 

4 
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Data Qualifiers 

Inorgan ic Data 
• The rC5uh is an outlier. See case namttivc. 

The control limit criteria are not applicable. See case narrative. # 
B 
E 
J 
U 
Z 

The analyte was found in the associated method blank at a level that is significant relative to the sample result. 
The result is an estimated amount because the value exceeded the instrument calibration range. 

x 

The result is an estimated conccntnttion that is less than the MR.L but greater than or equal to the tvtDL. 
1be compound was analyzed for, but was nol detected (''Non-detect'') al or above the MRlJMDL. 
Too many colonies were present (TNTC). The numeric value represents the ftltrarion volume. 
The MRLIMDL has been elevated due 10 matrix interference. 
See case narrative. 

Metals Data 
• The result is an outlier. See case narrative. 
# The control limil cri teria are nol applicable. See case narrative. 
B 1be result is an estimated concentration that is less tban the MRL but greater than or equal 10 the MDL. 
E The reported value is estimated because of the preseoce of matrix interference. 
M The duplicate injection precision was nOI mel. 
N The Marrix Spike sample recovery is not within control limits. Sec case JUlJ'ntive. 
S The rt:sult was determined by Method of Standard Additions (MSA), 
U TIle compound was analyzed for, but was not detected ("Non-detect") at or above the MRllMDL. 
W The post.digestion spike for furnace AA analysis is out of contIol limits. while sample absorbance is less than 

50% of spike absorbance. 
The MRUMDL has been elevated due to matrix interference. 

X Sec case narrative. 
+ The corrcilltion coefficient for the MSA is kss thin 0.995 . 

Organic Data 
• The result is an outlier. See case narrative. 
/I The control limit criteria are not applicable. See case narrative. 
A The tentatively identified compound is a suspected aldol-conden.sation product. 
B The analyte was found in the associated method blank at a level that is significanl relative to the sample n:,u1t. 
C The analyte was qualitatively confirmed using GClMS techniques, panem recognition, or by comparing to 

bittorical dalll. 
D The reported result is from a dilution. 
E The result is an estimated amount because the value exceeded the instrument calibration range. 
J The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL. 
N The result is preswnptive. The analyte was tentatively identified, but a confirmation analysis was not 

performed. 
P The GC or HPLC confinnation criteria were exceeded. The n:lative percent difference is greater than 40% 

between the two analytical results (25% for CLP Pesticides) 
U The compound was annlyzed for, but was not detected ("Non-detecl") at or above the MR1JMDL. 

The MRllMDL has been elevated due to a chromatographic interference. 
X Sec case narrative. 

Petroleum Hydrocarbon Specific 

F The chromatographic fmgerprint of the sample matches the elution pattern of the calibration standard. 
L The chromatographic fingerprin t orlbe sample resembles a petroleum product, but the elution pattern indicalc$ 

the pn:scnce ora greater amount of lighter molecular weight constituents than the calibration standard. 
H The chromatographic fingerprint of the sample n:semblcs a petroleum product, but !he elution pattern indicale$ 

the presence of a greater amount of heavier molecular weight constituents than the calibration standard. 
o The chromatographit;; fingerprint of the sample n:sembles an oil, but does nOI match the calibration standard. 
Y The chromatographic fingctprint of the sample n:sembles a petroleum produci eluting in approximately the 

correct carbon range, but the elution pattern does not match the calibration standard. 
Z The chromatographic fingerprin t does nol resemble a pctroleum product. 

5 



ASTM 

A2LA 

CARB 

CAS Number 

CFC 

CFU 

DEC 
DEQ 
DHS 

DOE 
DOH 
EPA 
ELAP 

GC 

GCiMS 

WIT 

M 

MCL 

MOL 

MPN 
MRL 

NA 
NC 
NCASI 

NO 

NIOSH 

PQL 
RCRA 

SIM 
TPH 

" 

Acronyms 

American Society (or Testing and Materials 

American AssociatioD for Laboratory Accreditation 

California Air Resources Board 

Cllcmical Abstract Service registry Number 

OUorofluorocarbon 

Colony-Fanning Unit 

Deparbnent of Environmental Conservation 

lXpartmenl ofEnviron.mental Quality 

Dqmtment of Health Services 

Department ofEeolog)' 

DeputlMnt ofHcalth 

U. S. Environmental Protection Agency 

Environmental Laboratory Accreditation Program 

Gas Chromatography 

Gas ChromatographylMass Spectrometry 

Leaking Underground Fuel TIUlk 

Modified 

Maximum Contaminant Level IS the highest pennissible concentration of a substance . Unwed in 
drinking water as established by the USEPA. 

Method Detection Limit 

Most Probable Number 

Method Reporting Limit 

Not Applicable 

Not Calculated 

National Council oftbe Paper Industry for Air and Stream Improvement 

Not Detected 

National Institute for Occupational Safety and Health 

Practical QuanOlation Limit 

Ruource Cocservation and Recovery Act 

Selected Ion Monitoring 

Total Petroleum Hydrocarbons 

Trace level is the concenttation of an anaIytc that is lesa than the PQL but greater than or equal to Ihc 
MDL 
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Chain of Custody 
Documentation 

9143 Philips Highway, Suite 200 
Jacksonville, Florida 32256 

Phone: (904) 739·2277 Fax (904) 739·2011 
www.cBslab.com 
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Cl ient: -VT Gd:fii, 
Project Iflf< &jJ ,l.~ 

Columbia Analytical Services, Inc. 
Cooler Receipt and Preservation Form · 

Service Requesl # 

Cooler received on (/lL"" and opened on IiYHP' 
COURIER: CAS UPS PEDEX DHL ~ Tracking # 

1 Were custody seals on outside of cooler? 

2 Were seals inlact, signed and dated? 

3 Were custody papers properly filled Qut? 

4 Temperature of eooler(s) upon reccipt (ShoIIld M 4 t /· l dtgrus C) c2.~ 
5 Correct Temperature? 

6 Were Ice or Ice Packs present 

7 Did aU bottles arrive in good condition (unbroken, etc .... )? 

8 Were nU bottle labels complete (sample rD, preservation, etc .... )? 

9 Did all bottle labels and tags agree with custody papers? 

10 Were the correct bottles used for the tests indicated? 

I I Were all o f the preserved bonles received with the appropriate preservative? 

3~fQ1J'.S5 

by 'J< 

y" 

y" No 

yO( No 
'--' 

't9 No 

""" No 

¥~ No 

~ .... No 

"'" No 

lia No 

~ No 

HN03 pH<2 H2SO4 pH<2 ZnAc2fNBOH pH>9 NaOH pH">12 ~<2 
P'rtSC,.".hvC additi(l"~ h010d below 

12 Were all samples received within analysis holding times? t;;J No 

13 Were VOA vials checked for absence of ai r bubbles? Ifpresent, nOle below & No 

14 Where did the bottles originate? PS) Client 

Manuf. Lot # or CAS 
Sample ID Reagent ChemlD ml added Inititials 

Additional comments andlor explanation of all discrepanCies Doted above: 

1.4/1 vr.k l, v< • <",If ... ,.1 .. f" J.. J . , 

Client approval to run samples if discrepancies noted: .Date:a 

NfA 

@. 

NlA 

N/A 

NfA 

NfA 

NfA 

NfA 

NfA 

NfA 

NfA 

NfA 



• 
!Ii 

. . • 

. 
lijNN~·!·U····· !?~ ~ . ~ <?q<?<?9 ".", §. ~ ~. ~~. ~'" ........ ij. q,? q qq ~ 1;1 q "'<'i0q qqq<,>q ~ 
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Summary Package 

9143 Philip. Highway, Suite 200 
Jacksonville, Florida 32256 

Phone: (904) 739·2277 Fax (904) 739·2011 
www.caslab.com 
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Organic Analysis: 
Volatile Organic Compounds by GC/MS 

Summary Package 

Sample and QC Results 
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CUeDI: 
Project: 

COLUMBIA ANALYI1CAL SERVICES, INC. 

VT Griffm Services 
NSB Kings Bay/Site II Aug 09 

Cover race ~ OraaDIe: Analysis Data Padeaee 
VolaWe Organic Compound. by GCIMS 

Date 
Sample Name Lab Code Collected 

KBA·ll·34-AUG-09 J0903855-001 0810512009 
KBA-ll~37-AUG-09 J0903855-oo2 0810512009 
KBA· ll·l6-AUG-09 J0903855-OO3 08105/2009 
KBA·l l·13A·AUG-09 J0903855-004 0810512009 
KBA-ll · 13A-AUG-09·DUP JQ903855..Q05 08/0512009 
KBA- II -13A-AUO-09MS JWG0902579-1 08/0512009 
KBA-ll~13A-AUG-09DMS JWG0902S79·2 08/0512009 

Service Requat: J0903855 

Da .. 
Received 

08106/2009 
0810612009 
0810612009 
08/06/2009 
08/0612009 
08/0612009 
08/0612009 

I certify that thia data package is in compUance with Ihe ttmli and CQndilions of the contract, both technically and for completeness, for other than the 
COnditiOIU detailed in the case namtive. Release oftbt data contained in thili hwcopy dala package and in the CQ~ter·radable d8f.a submitted on 
noppy di ..... , ... bom 'r by th, ....... 1"" M~ .. " ,nh, M~ .. "'. du; ..... u .mO'" by Ih. r,lIowm, .; ... t= 

S;",."", ~;Jj a N"", £Jj- A iI~ n 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Resul15 

Client: VT Griffin Services 
Project: NSB Kings BaylSite 11 Aug 09 
Sample Matri:l: Water 

Volatile Organic: Compounds by GC/MS 

Sample Name: KBA-II -34-AUG-09 
Lab Code: 10903855-001 

Es:trution Method: EPA 5030B 
Analysis Method: 8260B 

Analyte Name 
Dichlorodifluorometbane 
ChloTomethane 
Vinyl Cblorlde 

Bromomethane 
Chloroethane 
Trichlorofluoromelhane 

l ,l-Dicbloroelhene 
Acetone 
lodomethane (Methyl Iodide} 

Carbon Disulfide 
Methylene Chloride 
Melbyl ten-Butyl Ether 
trans- I,2-0ichloroethenc 
I.I-Dicbloroethane 
Vinyl Acetate 

cis-I,l-Dlc:bloroetbene 
l-Butanone (MEK) 
Bromochloromethane 

Chloroform 
1, 1,1-Trichloroethane (TCA) 
Carbon T etrachIoride 

Bcnzeoe 
1,2.DichIoroethane (EOC) 
Triehloroetbeae (TCE) 

1,2-Dichloropropane 
Dibromomethane 
Bromodichloromcthane 

cis-l.3-Dichloropropene 
4.Methyl-l.pcntanone (MIBK) 
Tolueno 

trans-I.3-Dich1oropropene 
I, t,2-Trichloroethane 
Telrac:hloroethene (PCE) 

l-Hexanone 

COllUTWnu: 

Printed: 08/11/2009 15:10:50 
p:1S4A llhlCrysl&l rpl'\fom" m.11>1 

Result Q 
NOV 
NOV 

0.83 J 

NOV 
NO V 
NO V 

NOV 
NOV 
NOV 
NOV 
NOV 
NOV 
NOV 
NO V 
NOV 
180 
NOV 
NOV 
NOU 
NOV 
NOV 
NOV 
NOV 

0.76 J 

NOV 
NOV 
NO V 

NOV 
NOU 
NOU 
NOU 
NOU 
4.2 

NOV 

Dilution 
MRL MDL Fac:tor 

20 0.23 
1.0 0.17 
1.0 0.25 

-
1.0 0.14 
5.0 0.19 
20 0.25 

1.0 0. 16 
50 2.4 
5.0 2.5 

10 0.84 
5.0 0.72 
2.0 0.072 

1.0 0.13 
1.0 0.56 
10 0.60 

1.0 0.12 
10 0.56 
5.0 0.14 

1.0 0.10 
1.0 0.21 
1.0 O.lS 

1.0 0.52 
1.0 0.15 
1.0 0.15 

1.0 0.057 
5.0 0.12 
1.0 0.10 

1.0 0.12 
25 0.37 
1.0 0.52 

1.0 0.12 
1.0 0.21 
1.0 0.22 

25 0.36 

FOflIl 1 A - Organic 

Date 
Es:trac:ted 
08/08/09 
08/08/09 
08/08/09 

08108109 
08/08109 
08/08/09 

08/08109 
08108109 
08108109 

08/0S/09 
08108109 
08/08109 
08108109 
08/0S/09 
OSI08I09 

08108109 
08108/09 
08/0S/09 

08108109 
08108109 
08/08109 

08/08/09 
08108109 
08108109 

08108/09 
08/08109 
08108109 

OS/08/09 
08/08/09 
08/08/09 

08108109 
08108109 
08108109 

08/0S/09 

Suvic:e R~ut5t: 10903855 
Date ColiKted: 08/0512009 
Date Rec:eived: 08/06/2009 

Units: ugIL 
Basis: NA 

Level: Low 

Oale E:r.tradlon 
Analyzed Lot Note 
08/08/09 JWG0902579 
08108109 JWG0902S19 
08108109 IWG0902579 

08/08/09 JWG0902S79 
08/08/09 JWG0902S19 
08/0S/09 JWG0901S79 

08108109 JWG0902S79 
OSI08/09 IWOO902579 
OSI08I09 JWG0902S79 

08/08/09 JWG0901S79 
08108/09 JWOO902579 
08/08/09 JWG0902S79 

08108109 JWOO901579 
08/0S/09 JWG0902S79 
08/08109 lWG0902S79 • 
08/08109 JWG0902S19 
08/08109 JWG0902579 
08108/09 JWG0902S79 

08/08109 JWG0902S79 
08108/09 JWG0902579 
08/08/09 JWG0902S19 

08/08{09 JWGQ9()2579 
08/08/09 JWG0902S79 
08/08/09 JWG0902579 

08/08109 JWG0902S79 
08/08109 JWG0902S79 
08/08109 JWG09Q2S79 

08108109 1WG0902S79 
08108/09 JWG0902S79 
08/08109 JWG0902S79 

08/08109 JWG0902S79 
08108/09 JWG0902S79 
08/08/09 JWG0902S79 

08108109 JWG0902S79 

14 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

_ Sample Matrb:: 

vr Griffin Services 
NSB Kings Bay/Site 11 Aug 09 
W .... 

Analytical RClUhs 

Volatile Orgallk Compounds by GCIMS 

Sample Name: XBA-11-34-AUG-09 
Lab Code: J0903855-001 

Ertraction Method: EPA 5030B 
Analysis Method: 8260B 

l,2-Dibromoethane (BOB) 

Cblorobcnzene 
1,1,1,2-Tetrachloroethane 
ElhyIbc:uzene 

m,p-Xy!encs 
o-Xylene 
Styrene 

Bromoform 
1,1 ,2,2-Tetrachloroethane 
1,2,3-Trichloropropanc 

mms-I,4-Dichloro-2-butene 

tt3-Dichlorobenzene 
1.4-DIC:blorobenzene 

l,2-Dichlorobenzene 
1.2-Dibromo-l-c:hloropropane (DBCP 
Naphthalene 

• See Case Nanative 

SUlTOIate Nlme 

l,2-Dichloroethanc-d4 
4-BromofluorobcnzcDe 
DibromoOuoromctbane 
Toluene-d8 

COlllflRnu: 

Prinlcci: 08/1112009 15:10:50 
p:'&aJ~l!pI\Ponnl m.rpt 

NO U 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NO U 
1.3 

NO U 
NO U 
NOU 

%R« 

92 
85 
88 
103 

Dilution 

1.0 0.18 

1.0 0.15 I 
1.0 0.10 I 
1.0 0.10 

2.0 0.22 I 
1.0 0.10 
1.0 0.051 

2.0 0.12 
1.0 O.IS 
2.0 0.16 I 

20 1.1 I 
1.0 0.14 I 
1.0 0.14 I 

1.0 0.17 I 
5.0 0.26 
10 0.25 

c ..... Da" 
Llmll. Analyzed Noie 

71-122 08108109 Acceptabk 
1S-120 08108109 Acceptablc 
82-116 08108109 Acceptabk 
88-111 08/08109 Acceptable 

Form I A - Organic 

Date 
EItraded 

08108109 

08108109 
08108109 
08108109 
08108/09 
08108109 
08108109 
08108109 
08/08109 
08108/09 

08108109 
08108109 
08108109 
08108/09 
08/08/09 
08108109 

Service RequelI: 10903855 
Dale Collected: 0810.512009 
Date Received: 0810612009 

Units: ugIL 
Basil: NA 

Lt'Vel: Low 

Dale ExtncUon 

08108109 JWG0902579 

08108109 JWG0902579 

08108/09 IWG0902S79 

08/08109 JWG090lS19 

08108109 JWG0902519 

08108109 IWG09Q2519 

08/08109 IWQ0902S79 

08108/09 IWQ0902579 

08108109 JWG0902S79 

08108109 JWG0902S79 

08108109 IWG0902579 

08108109 JWG0902S79 

08108/09 JWQ0902S79 

08108109 JWG0902S19 

08/08/09 JWOO902S79 
08/08/09 JWQ0902S79 

15 
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COLUMBIA ANAL ¥TICAL SERVICES, (NC. 

Analytical Results 

C Uent: VT Grilfm Services 
Project: NSB Kings BaylSite 11 Aug 09 
Sample M alrh:: W'!e< 

Volatile O rganic Compounds by GClMS 

Sample Name: KBA-1 1-37-AUG-09 
Lab Code: J0903855-OO2 

EItraction Method: EPA 5030B 
Analysis Metbod: 8260B 

Chloromethane 
Vinyl Chloride: 

Bromomc:thane: 
Chloroethanc 
Trichlorofluoromc:1hanc: 

1,I -Dicblorocthene 
Acetone 
lodomc:than e: (Mfthyl Iodide:) 

Carbon Disulfide 
Methylene Chloride 
Methyl tcrt-Butyl Ether 

trans-I ,2-Dicbloroetbene 
1, l-Dichioroetm De 
Vinyl Acetate 

cis-l,2-Dlchloroelhene 
2-Butanooe (MEK) 
Bromochlororoethanc: 

Chloroform 
t , t , l-Trichloroethane (TeA) 

Carbon T e:tracbloride 

Benzene 
1.2-Dicbloroethane (EDC) 
Tricbloroc:thene (TCE) 

1,2-Dichloropropanc 
Dibromomethanc 
Bromodicbloromethane 

cis-I ,3-Dicbloropropene 
4-Mcthyl.2-pentanone (MIBK) 

Toluene: 

trans- t ,3-Dichloropropene: 
1,1.2· Trichloroethane 
Tetrachloroc:thene (PCE) 

2-Hexanone 

Comnvnb : 

Printed: 08/1 112009 15:10:52 
p:\Slallb'Crysl.O LrpllFo .... . m. "" 

NO U 
NO U 
NOU 
NO U 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOV 
NO V 
NOV 
2.9 
NOV 
NOV 
NOV 
NOU 
NOV 
NOV 
NOU 
NOV 
NOV 
NOU 
NOV 
NOV 
NO U 
NO V 

NOV 
NOV 
NO V 
NO U 

Dilution 

1.0 0. 17 
1.0 0.25 

1.0 0.1 4 
5.0 0.19 
20 0.25 

1.0 0. 16 
50 2. ' 
5.0 2.5 
10 0.84 
5.0 0.72 
2.0 0.072 

1.0 0.13 
1.0 0.56 
JO 0.60 

1.0 0.12 
10 056 
5.0 0.14 

1.0 0 .10 
1.0 0.21 
1.0 0. 18 

1.0 0.52 
1.0 0 .15 
1.0 0.15 

1.0 0.057 
5.0 0.12 
1.0 0.10 

1.0 0.12 1 
25 0.37 1 
1.0 0.52 1 
1.0 0.12 1 
1.0 0.21 
1.0 0.22 

25 0.36 

Form I A · Organic 

Date 

08108/09 
08/08/09 

0810&109 
08108109 
08/08109 

08108/09 
08108109 
08/08109 

08/08109 
08/08/09 
08/08109 

08108109 
08108109 
08/08/09 

08108/09 
08108109 
08108109 

08/08109 
08108/09 
08108109 

08108/09 
08/08109 
08/08109 

08/08/09 
08108/09 
08/08/09 
08/08109 
08/08/09 
08/08/09 

08108/09 
08/08/09 
08108/09 

08/08/09 

Service Request: J0903855 
nate CoUeeted: 08/0512009 
nate Received: 08/06/2009 

Units: ugIL 
Baril: NA 

Level: Low 

Date EItntiJon 

08/08109 JWG0902S79 
08/08/09 lWGQ902J79 

08108/09 JWG0902J79 
08108109 IWQ0902S79 
08/08109 IWG0902S79 

08/08/09 IWG0902S79 
08/08/09 IWG0902.S79 

08108/09 JWG0902S79 

08108/09 IWOO902S79 
08/08109 JWGQ902S79 
08/08/09 JW00902S79 

08108/09 ]WG0902579 
08/08/09 JWG0902S79 
08/08109 IWG0902S79 • 
08/08109 JWG0902.579 

08108109 JW00902S79 

08108109 JWOO902S79 

08108109 JWG0902579 
08108109 IWGO!Xl2S79 
08108/09 JWG0902579 

08108/09 IWG0902579 
08108109 JWG0902S79 
08/08109 JWG0902S79 

08108109 JWG0902579 
08/08109 JWGQ902S79 
08108/09 JWG0902S79 

08108/09 JWG0902S79 
08108109 JWG0902579 
08/08/09 JWG0902S79 

08/08109 IWG0902S79 
08108109 JWQ0902S79 

08108109 JWG0902S79 

08/08/09 lW00902S79 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

_ Sample Matrb:: 

VT Griffin Services 
NSB Kings Bay/Site 11 Aug 09 
W .... 

Analytical Results 

Volatile Organic Compounds by GCIMS 

Sample Name: KBA· I t·37-AUG..()9 
Lab Code: 10903855-002 

Enraction Method: EPA 5030B 
Anllysll Metbod: 8260B 

AnaJyte Name Ruwt Q 

Dlbromochloromethanc NOU 
t ,2-Dibromoethane (EDB) NOU 
Chlorobf:IUtnf: 2.7 
1,1, 1,2-Tetru:hloroethme NOU 
Ethylbenzene NOU 
m,p-Xylenes NOU 
o-Xylene NOU 
SIY=' NOU 
Bromoform NOU 
1,1.1,2-Tetrachloroethane NOU 
1 ,2,3-Trichloropropane NOU 
trans-I ,4-Dichloro-2-bulene NOU 
t,3-Dichlorobenzene NOU 

- lA-DIc:blorobnzeoc 3.1 

l,2-Dlchlorobenunlt 0.35 1 
1,2-Dibromo-3<;hloropropane (DSep NOU 
Naphtbalene 0.46 J 

• See Case Narrative 

SUrTOClte Name %"" 
1,2-Dichloroetbano-d4 ., 
4-BromoOuorobenzene 89 
Dibromofluoromethane 92 
Toluene-d! 103 

Cornnxnll: 

MRL MDL 
1.0 0.11 
1.0 0.18 

1.0 0.15 
1.0 0.10 
1.0 0.10 

2.0 0.22 
1.0 0.10 
1.0 0 .051 

2.0 0.12 
1.0 0.15 
2.0 0.16 

20 1.1 
1.0 0.14 
1.0 0.1 4 

1.0 0.17 
'.0 0.26 
10 0 ,25 

Control Date 
Llmlts AnaJyud 

71-122 08/08109 
75-120 08108109 
82· 116 08/08/09 
88-117 08/08/09 

Dilution 
Factor 

N ... 

I 
I 

I 

Acceptable 
Acceptable 
Acceptable 
Acceptable 

Date 
Extracted 

08108109 
08108/09 

08108/09 
08/08109 
08/08109 

08/08/09 
08/08/09 
08108109 

08108109 
08108109 
0810&109 

08108109 
08108/09 
08/08109 

08/08109 
08/08/09 
08108/09 

Service Request: 10903855 
Date Collected: 0810512009 
Dlle Received: 08/0612009 

UDlts: ugIL 
Buls: NA 
Level: Low 

Dale Extraction 
ADalyull Lo. Note 

08/08109 IW00902S79 

08/08109 JWG0902.S79 

08108/09 JWG0902.S79 

08108109 JWG09Q1S79 

08108109 JWOQ902579 

08/08/09 JW00902.S79 

08/08/09 lW0090lji79 

08108/09 JW00902S79 

08108109 JWG0902.S79 

08108109 lWQ0902579 

08108/09 JWQ090ZS79 

08108/09 IWG09Q1579 
08108109 lWOO901S79 

08/08109 1WG0901S79 

08/0&/09 JW00901S79 

08/08/09 lWG0901S79 

08108/09 JWOO902S79 

-----------------------------------------------
Printed: 0811112009 15:10:52 
P:lSlUldl'Cl)llal.rpN'onnllll.lpt 

Form lA - Organic 
17 
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COLUMBIA ANALYTICAL SERVlCES,INC. 

Analytical Results 

Client: VT Griffm Services 
Projed: NSB Kings BaylSite II Aug 09 
Sample Matrix: Waler 

Volatile Organic Compounds by GCIMS 

Sample Name.: KBA· l1-I6-AUG-09 
L.bCode: J09038SS-003 

EJ:tractlon Method: EPA 5030B 
Analysis Method: 82608 

Analyte NU1e 

Dichlorodifluoromethanc 
Chloromethane 
Vinyl Chloride 

Brornomcthane 
Chloroethanc 
Trichlorofluoromethane 

I , 1-Dichloroethene 
Acetone 
lodomethanc (Mcthyllodidc) 

Carbon Disulfide 
Methylene Chloride 
Methyltert-Butyl Ether 

trans-I,2-DichJoroctbene 
1,1-Dlchloroelh.ne 
Vinyl Acetate 

cis-t ,2-Dlch1oroethtnt 
2-Butanone (MEK) 
BromocbJoromc:thane 

Chlorofonn 
I.I,I-Trichloroethane (TCA) 
Carbon Tetrachloride 

Benzene 
1,2-DichJoroetbane (EDC) 
TrichJoroelhene (TeE) 

l ,2-Dichloropropane 
Dibromomcthane 
Bromodichloromethane 

cis-I,3-Dichloropropenc 
4--Mdhyl-2-pentanone (MIDK) 
Toluene 

trans- l .3-Dichloropropene 
1.1,2-Trichloroethane 
Tetrachloroelhene (peE) 

2-Hcllanonc 

Commmtl! 

Printed: 08/1112009 15:10:54 
p:\SlCOhlI\CrrN1.opN'nnnl m.tpt 

Result Q 
NOV 
NO V 
NOV 
NO V 
NOV 
NO V 

NO V 
3.9 1 
NO V 

NOV 
NOU 
NO V 

NOV 
0.88 J 
NOV 
1.6 
NOV 
NO V 

NOV 
NOV 
NOV 
NOV 
NOV 
NOV 
NOU 
NOV 
NOU 
NOV 
NOV 
NOV 
NOV 
NOV 
NOV 
NOV 

Dilution 
MRL MOL Factor 

2. 0.23 I.. 0.11 I.. 0.25 I.. 0.14 
5 .• 0.19 
2. 0.25 

1.0 0.16 
50 2.' 
5.0 2.S 
10 0.S4 
5.0 0.72 
2.0 0,072 1 

1.0 0.13 I 
1.0 0.56 1 
10 0.60 I 

1.0 0.12 
10 0.56 
5.0 0.14 

1.0 0.10 I 
1.0 0.21 1 
1.0 O. IS I. 
1.0 0.52 
1.0 0.15 
1.0 0. 15 

1.0 0.057 
5.0 0.12 
1.0 0.10 

1.0 0.12 
25 0.37 
1.0 0.52 

1.0 0.12 
1.0 0.21 
1.0 0.22 

2l 0.36 

Fonn I A - OrJanie 

Service Request: 10903855 
Dale Collected: 0810512009 
Date R ec:eind: 0810612009 

Uolts: ugIL 
Buls: NA 

Level: Low 

Date Date Es: traction 
Extracted Analyzed Lot Note 

08/08/09 08/08109 JWG0902.579 
08/08109 08108/09 IWG0902579 
08/08/09 08108/09 lWG0901579 

08/08I1l9 08108/09 JWG09Q2S79 

08/08109 08/08109 JWG0902579 
08/08109 08/08/09 JWQ0902S79 

0&108/09 08108109 JWG0902579 
08l08l1l9 08/08109 JWG0902S79 

08108109 08/08109 JWG0901S79 

08108109 08lOS/09 JWG0902S79 
08108/09 08108109 JWGQ902S79 
08108/09 08/08109 JWG0902S79 

08/08109 08l08l1l9 JWG0902579 
08/08109 08/08I1l9 JWQ0902579 
08108109 08108109 JWG0902579 • 
08/08/09 08/08109 JWG0902579 
08108/09 08/08109 JWG0902579 
08108109 08108109 JWGQ9()2S79 

08108109 08lO8I1l9 JWG0902579 
08lO8I1l9 08/08I1l9 SW00902579 
08108109 08108109 JWG0902579 

08/08109 08/08109 JWQ0902579 
08108/09 08/08/09 JWG0902579 
08/08109 08/08/09 SWOO902579 

08/08/09 08/08/09 JWG<J902579 
08108109 08108109 JWG0902S79 
08/08/09 08108109 JWOO902579 

08108/09 08/08109 JWG09Ol579 
08108109 08108109 JWCi0902579 
08108109 08108109 JWG0902579 

08108109 08108/09 JWG0902S79 
08/08109 08/08/09 JWG0901S79 
08108/09 08/08/09 JWG0902579 

08/08/09 08/08109 JWG0902579 
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COLUMBiA ANALYTICALSERVlCES, INC. 

ClIent: 
Project: 

_ Sample Matrix: 

VT Griffin Services 
NSB Kings Bay/Site 11 Aug 09 
Waler 

Analytical RC5U11S 

Volatile Orlanle Compound. by GeIMS 

Sample Name: KBA· II·16-AUO-09 
Lab Code: J0903S5S...oo3 

Extraction Metbod: EPA S0308 
ADalysls Metbod: 8260B 

Ana1l!e Name 

Dibromocb1oromethane 
1,2-DibromoelhaDe (EnB) 

Cblorobenzene 
1.1, 1;2. Tetr&ebloroethane 
Ethylbenune 

m.p-Xylenes 
Q-Xylene S.,.... 
Bromofonn 
I , I ,2,2-Tetrachloroethane 
1 ,2,3-T richJoropropane: 
IrBnS-l ,4-DichlorC).2-buttJlc 
1,3·Dichlorobenzene 

_ 1,4-Dicblorobenzenc 

1,2.Dichlorobenzene 
I.z..Dibromo--3-chloropropane (DBCP 

Napbthalene 

• See Case Narrative 

SalTO&ale Name 

1;2-Dichlorocthanc-d4 
4-Bromofiuorobcnzene 
Dibromofluoromethane 
Tolueoe-d8 

Commmu: 

Prinled: 08/11/2009 15;10:54 
p:lSUhh'oCry.lal.rpIII'onnlmrpl 

Result Q 

NO U 
NO U 
NOU 
NOU 

0.83 1 

NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
2.8 J 

%R" 

•• 
8. 
.2 
105 

Dilution 
MRL MOL Factor 

1.0 O.ll 1 
1.0 O. IS 1 

1.0 0.15 
1.0 0.10 
1.0 0.10 1 

2.0 0.22 1 
1.0 0.10 1 
1.0 0.051 1 

2.0 0.12 1 
1.0 0.15 1 
2.0 0.16 1 

20 1.1 
1.0 0.14 
1.0 0.14 

1.0 0.11 
5.0 0.26 
10 0.25 

Contnll Date 
Uml~ Analyzed No<, 

11·122 08/08/09 Acceptable 
75·120 OSI08/09 Acceptable 
82·116 OSI08/09 Acceptable 
88·111 08/08109 Acceptable 

Fonn I A - Organie 

nate 
Estncted 
OSI08I09 
08/08109 

08108109 
08/08109 
08/08/09 

08108109 
08108109 
08/08/09 

08/08/09 
08/08/09 
08/08109 

08108/09 
08108/09 
08/08/09 

08/08/09 
08/08/09 
08/08109 

Servlc:e Request: J0903855 
nate Collected: 08/0SI2009 
Date Received: 08lO6n009 

Units: ugIL 
Bub: NA 

Level: Low 

Date E:r.tractlon 
Analyzed Lot Note 

08/08/09 JWOO902.S19 
08/08/09 JW00902S19 

08/08109 IWG0902S19 
08/08/09 lWOO902S79 
081OBl09 JWG0902S19 

08108109 IWG0902S79 
08108109 IWOO901S79 
08/08/09 IWG0902S79 

08/08/09 IWG0901S79 
08108109 IWG0902S79 
08/08/09 JWG0902S79 

08108/09 JWG0902579 
08108109 JW00902.S79 
08108109 lWoo.'ll'" 
08108109 lWG090lm 
08108109 JWG09OlS19 
08/08/09 JWG0902S79 
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COLIDtmlA ANALYTICAL SERVICES, INC. 

Analytical Resull$ 

Cllenl: VT Griffin Services 
Project: NSB Kings Bay/Site 11 Aug 09 
3ample Matrix: Water 

Volatlle Organic: Compounds by GClMS 

Sample Name: KBA-II-13A-AUG-09 
Lab Code: J0903855-004 

Extraction Method: EPA 5030B 
Analysis Method: 8260B 

Analyte Name 
Dichlorodilluoromethane 
Chloromethane 
Vinyl Chloride 

Dromomethane 
ChIoToelhanc 
Trichlorofluoromethane 

I. l -Dichloroethene 
Acetone 
lodomcthane (Methyl Iodide) 

Carbon Disulfide 
Methylene Cb.Ioride 
Methyl ten-Butyl Ether 

trans-l ,2-DichloToethene 
1,1-Dichloroethane 
Vinyl Acetate 

t:ls-J ,l-Dichloroethene 
2-Butanone (MEK) 
Bromochlaromethane 

Chloroform 
1,1,1-Trichloroethane (TCA) 
Carbon Tetrachloride 

Benzene 
1,2-Dichloroethane (EDC) 
Tricllloroethene (TCE) 

l,2-Dichloropropane 
Dibromometbane 
Bromodichloromethane 

cis-I ,3-Dichloropropene 
4-Methyl-2-pentanone (MffiK) 

Toluene 
trans- 1 ,3-Dichloropropene 
1,1 ,2-Trichloroethane 
Tetraehloroetheoe (PCE) 

2-Hexanone 

COrnml'nu: 

Printed: 08/ 1112009 15:10:57 
p:\StallblCryoW.rpl\Fonnl m.1l'! 

Result Q 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NO U 
NO U 
NOU 
NOU 
NOU 
NOU 
NOU 
NO U 
J1 

NOU 
NO U 
NOU 
NOU 
NO U 
NOU 
NO U 
7.9 

NOV 
NOU 
NOU 
NOU 
NO U 
NOU 
NOV 
NOU 
• .5 

NOU 

..... 

DUution 
MRL MDL Factor 

20 0.23 
1.0 0.17 
1.0 0.25 

1.0 0.14 
5.0 0.1 9 
20 0.25 
1.0 0.16 
50 2.' 
5.0 2.5 
10 0.84 
5.0 0.72 
2.0 0.072 

1.0 0.13 I 
1.0 0.56 I 
10 0.60 

1.0 0.12 
'0 0.56 
5.0 0. 14 

1.0 0.10 
1.0 0.21 
1.0 O.IS 

1.0 0.52 
1.0 0.15 
1.0 0.15 

1.0 0.057 
5.0 0.12 
1.0 0.10 

1.0 0.12 
25 0.37 
1.0 0.52 

1.0 0.12 
1.0 0.21 
1.0 0.22 

25 0.36 

Form IA - Organic 

Service Request: 10903855 
Dale Collected: OSfOSn009 
Date Received: 08/0612009 

Units: uWL 
Basis: NA 

Level : Low 

Date Date Extr-adlon 
Extraded Analyzed 1.0' No(e 
08108/09 08/08109 JWGQ9()2S79 
08108/09 08108109 IWG090ZS79 
08/08/09 08/08109 IWG0902579 

08/08109 08/08/09 JWG0902.579 
08/0&109 08/08/09 JWGQ902579 
08108/09 08/08/09 JWG0902579 

08/08109 08/08/09 JWG0902579 
08/08/09 08108/09 JWQ0902579 
08/08/09 OS/08/09 JWG0902579 

08/08109 08108109 JWG0902579 
08/08109 08108/09 JWG0902S79 
08108/09 08108109 JWG090lS79 

08/08/09 08/08/09 JWG09D2S79 
08/08/09 08/08/09 JWG0902579 
08/08109 08108/09 JWG0902579 • 
08/08/09 08/08/09 JWG0902579 
08/08/09 08/08/09 JWOO902579 
08108109 08108109 JWG0902579 

08/08109 08108109 lWG0901579 
08108/09 08108109 JWGQ90Z579 
08108/09 08/08/09 lWG0902S79 

08108109 08/08/09 IWG0902S79 
08/08/0' 08108/09 JWG0902579 
08/08/09 08/08/09 JWGQ902579 

08108/09 08/08/09 lWG0902S79 
08/0&109 08/08/09 JWOO902S79 
08108/09 08/08109 IWOO902S79 

08/08109 08108109 JWGQ902S79 
08/08/09 08/08109 IW00902579 
08/08/09 08/08/09 IWG0902579 

08108/09 08108/09 JW00902579 
08108/09 0810&109 JWG0902S79 
08108109 08/08109 JWG090lS79 

08108109 08108109 JWG0902S79 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
ProJKt: 

-' Sample Matr!.J:: 

VT Griffin Services 
NSB Kings Ba.ylSite 11 Aug 09 
WatCT 

Analytical Result.s 

VolatHe Oraanle Compounda by GeIMS 

Sample Name: KBA-l t-1 3A-AUO-09 
Lab Code: 10903855-004 

Extraction Method: EPA 5030B 
Analysis Method: 8260B 

Anall,!e Name 
Dibromocblorornethane 
1,2-Dibromoetbane (EDB) 

Chlorobenzene 
1, 1 ,1,2-T etnchlomethane 
Ethylbenune 

nw-Xylenes 
o-Xylene 
Styrene 

Brornofonn 
1,1,2,2-Tetrachloroethane 
I ,2,3 -Trichloropropane 

b'ans-J ,4-Dichloro-2-butme 
1,3-Dichlorobenzene 

_ 1~4-0k:hlorobenune 

I,2-Dichlorobenzene 
I ,2-Dibromo-3-(: lIlorQpropane (DBCP 
Naphthalene 

• See Case Narrative 

SUTrOJal~ Name 

1,2-Dicbloroethano-d4 
4-BromoDuorobeDze:ne 
Dibromofluoromcthane 
Totuene-d8 

COlJllTlenb: 

Prinled: 08/1112009 15: 10:57 
p:'&eallb'OytW.rpflFormlm.rpl 

Result Q 
NOU 
NOU 

0.63 J 
NO U 

0.048 J 

NOU 
NOU 
NO U 
NOU 
NOU 
NOU 
NOU 
NO U 

0.82 1 

NOU 
NOU 
3.3 1 

%Rec ., 
.0 
02 
103 

Dilution 
MRL MDL Fador 

1.0 0.11 
1.0 0.18 

1.0 0 .1 5 
1.0 0.10 
1.0 0.10 

2.0 0.22 1 
1.0 0.10 I 
1.0 0.051 I 

2.0 0.12 I 
1.0 0.15 1 
2.0 0.16 I 

20 1.1 1 
1.0 0.14 I 
1.0 0.14 

1.0 0.17 
5.0 0.26 
10 O.lS 

CoafnlJ Date 
LimU. AaaJ)'Ud N.u 

11-122 08108109 AcccplBble 
75-1 20 08108109 Acceptable 
82-11 6 08108109 Acceptable 
88-117 08/08/09 Acceptable 

Form I A - Organic 

Date 
El trac:ted 

08/08/09 
08/08/09 

08108/09 
08/08109 
08/08/09 

08108109 
08/08109 
08108109 

08108109 
08108/09 
08108109 
08/08/09 
08108/09 
08/08109 

08/08109 
08/08109 
08108/09 

Seniee Request: J0903855 
Dale Colleded: 08/05nOO9 
Dale Rettfved: 08/0612009 

Unitt: ugIL 
Bub : NA 

Level: Low 

Date E:rtnetlon 
AaaJ)'Ud Lot 
08108109 JWG0902S79 
08108/09 JWG0902S79 

08/08/09 JWG0901S79 
08108109 JWG0902S79 
08108109 IWG0902579 

08108109 JWOO902S79 

08108/09 JWG0902S79 
08108109 JWG0902519 

08108109 lWG0902>79 
08108109 JWOO902579 
08108109 JWOO902519 

08108109 JWG0902S79 
08108109 JWG0901S79 
08108109 lWG0902.S79 

08/08/09 JWG0901S79 
08/08109 JWG0902S79 
081Q8109 IWG0902S79 
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COLmmIA ANAL YTlCAL SERVICES, INC. 

Analytical Results 

Client: VT Griffm Services 
Project: NSB Kings BaylSite 11 Aug 09 

_ Sa mple Matrix: Water 

Vol.a.tlle Orguic Compounds by GCIMS 

Sample Name: KBA· II·13A·AUG-09·0UP 
Lab Code: 10903855·00S 

Extraction Method: EPA 5030B 
Analysis Method: 8260B 

Chloromethane 
Vinyl Chloride: -- --
Bromomctbane 
Cbloroethane 
Trichlorofiuoromethane 

I,I-Dichloroethene 
Acetone 
lodomethane (Methyllodidc) 

Carbon Disulfide 
Methylene CbIoride 
Methyl tert.Butyl Ether 

trans·l ,2·Dichloroethene 
I, l-Dichloroethane 
Vinyl Acetate 

c1s·1,2·Dicbloroethcne 
2·Butanone (MEK) 
Bromochloromethane 

O11oroform 
1.1, I·Trichl0r0elhllle (rCA) 
Carbon Tetrachloride 

Benzene 
1 ,2.Dicbloroethane (EOC) 
Trh:hloroethene (TCE) 

1,2.Dicbl()ropropane 
Dibrommnethane 
Bromocfjch1oromethane 

cis-t,3-Dichloropropene 
4.M~yI.l.pentanone (MIBK) 
Toluene 

trans-l ,.3-Dichloropropene 
1,1,2-Trichlorocthane 
Tetrac:hloroethene (PCE) 

2·Hexanooe 

Comments: 

Printed: 0811112009 15 :10:59 
p.'\SIn l!h\CtystaLrptlFonnl m. 'PI 

NOU 
NOU 
NDU 
NDU 
NDU 
NO U 
NO U 
NO U 
NDU 
NOU 
NOU 
NOU 
NDU 
NO U 
18 

ND U 
ND U 
NDU 
NDU 
NOU 
NDU 
NOU 
9.0 

NOU 
NDU 
NDU 
NOU 
NOU 
NOU 
NOU 
NOU 
13 

ND U 

Dilution 

1 
1.0 0. 17 1 
1.0 0.25 1 

1.0 0.}4 
5.0 0.19 
20 0.25 

1.0 0.16 
SO 2.4 
S.O 2.5 

10 0.84 
5.0 0.72 
2.0 0.072 

1.0 0.13 
1.0 0.S6 
10 0.60 

1.0 0.12 
10 0.S6 
5.0 0.14 

1.0 0.10 
1.0 0.21 
1.0 0. 18 

1.0 0.S2 
1.0 O.IS 
1.0 O.IS 

1.0 0.OS7 
S.O 0.12 
1.0 0.10 

1.0 0.12 
25 0.37 
1.0 0.52 

1.0 0.12 
1.0 0.21 
1.0 0.22 

2S 0.36 

Fonn J A • Organic 

Service Request: J0903855 
Date Collected: 08/05/2009 
Date Received: 08/0612009 

Units: uJVL 
Basis: NA 

Level : Low 

Date Date Es:trtction 

08108109 08/08/09 JWG0902S79 
08/08109 08108/09 JWG0902S79 

08/08/09 08108109 JWGQ902S79 
08/08/09 08/08/09 IWG0902S79 
08108109 08108109 JWG0902S79 

08/08/09 08108109 IWG0902579 
08/08/09 08/08/09 JWG0902S79 
08/08/09 08108109 JWG0902S79 

08/08/09 08/08/09 IWG0902S79 
08/08109 08/08109 JWG0902S79 
08108109 08/08/09 JWG0902S79 

08108/09 08108/09 JWG0902S79 
08108109 08108109 IWG0902579 
08108109 08/08109 IWOO902579 • 
08108109 08108109 IWG0902S79 
08/08/09 08108109 JWG09025'7iJ 
08108109 08/08109 IWG0902S79 

08108/09 08/08109 JWG0902S79 
08108/09 08/08/09 lWG0902S79 
08f08I09 08/08/09 IWG0901S79 

08/08/09 08/08/09 SWG09OIS79 
08f08/09 08108/09 IWG0902S79 
08/08109 08/08109 IWG0902S79 

08108109 08/0&109 IWG090m<J 
08108109 08108109 JWG0902S79 
08/08/09 08/08109 JWG09OlS79 

08/08109 08/08/09 lWG0902S79 
08108109 08/08/09 JWG0902S79 
08/08109 0810&'09 IWG0902S79 

08/08/09 08108109 1WG0901S79 
08/08109 08108109 JWG0902S79 
08/08109 08108109 JWG0902S79 

08108/09 08108/09 JWG0902S79 
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COLUMBIA ANALYTICAL SERVICES, JNC. 

Client: 
Project.: 

_ Sample Matrix: 

VT Griffin Services 
NSB Kings Bay/Site II Aug 09 
Water 

Analytical Result' 

Volatile Organic: Compounds by GelMS 

Sample Name: KBA-II-13A-AUG-09-DUP 
Lab Code: J0903855-005 

E:r.tradion Method : EPA 5030B 
Anslysls Method: 82609 

Analyte Name 

Dibromochloromethane 
I ,2-Dibromoetbane (EOB) 

Chlorobenzene 
1.1.1,2-TetnJchIoroethane 
Ethylbenzene 

m,p-XyJenes 
o-Xylene 
Styren, 

Bromoform 
1,1 ,2,2-T etrac:h]oroethane 
I ,2,3-Tricbloropropane 

trans-I,4-Dichloro-2-bUlene 
1,3-Dichlorobenzene 
1,4-Dlcblorobenzene 

1,2-Dichlotobcnzenc 
I ,2-Oibromo-3-chloropropane (DBep 

Naphthalene 

• See Case Namtive 

Surrogate Name 

t,l-Dichloroeth&nc-d4 
4-Bromofluorobenzene 
Dibromofluoromethanc 
Toluene-d8 

CommentJ: 

Printed: 0811112009 15:10:59 
p'~ ..... IdIICrySUoI."N'omJ IIIL 'PI 

Result Q 

NDU 
NDU 

0.60 J 
NDU 

0.48 J 

ND U 
NO U 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 

0.96 J 

NO U 
NDU 
3.3 J 

Control 
%R" Limits 

" 71-122 
88 75·120 
92 82-116 
100 88-117 

Dilution 
MRL MDL Factor 

1.0 0.11 
1.0 0.18 

1.0 0.15 
1.0 0.10 
1.0 0.10 

2.0 0.22 
1.0 0.10 I 
1.0 0.051 1 

2.0 0.12 
1.0 0.15 
2.0 0.16 
20 I.l 
1.0 0.14 
1.0 0.14 

1.0 0.17 
5.0 0.26 
10 0.25 

Date 
Analyzed Note 

08108109 Acceptable 
08/08/09 Acceptable 
08108/09 Acceptable 
08108109 Acceptable 

Ponn lA· Orpnic 

Date 
EJ:traded 

08108/09 
08108/09 

08108109 
08/08/09 
08/08/09 

08/08/09 
08/08/09 
08108109 
08108109 
08108109 
08108109 

08/08109 
08108109 
08108109 

08108/09 
08/08/09 
08108109 

Servlc:e Request: J0903855 
Date CoUected: 08l05nOO9 
Date Rec:dved: 0810612009 

Units: ugIL 
Buu: NA 

Level: Low 

nlte EJ:lradlon 
Analyzed Lot Note 

08108109 JWG0902579 
08/08109 JWG0902579 

08108109 JWG0902S79 
08108109 JWG0902579 
08108109 JWG0902S79 

08108109 JWG0902579 
08108109 JWG0902579 
08/08109 1WG0902579 

08/08/09 JWG0902.S79 
08/08109 JWG0902.S79 
08/OS/09 JWGQ902579 

08108109 IWG0902579 
08108/09 IWG0902S79 
08/08/09 JWG0902S79 

08/08109 JWG09OlS79 
08/08109 IWG0902S79 
08/08109 JWQ0902579 

2 of 2 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: VT Griffin Services 
Project: NSB K.in~ BayJSi!c II Aug 09 

__ Sample Matrb:: Water 

Volatile Or&anlc Compounds by GelMS 

Sample Name: Method Blank 
Lab Code: JWG0902579-4 

Extraction Metllod: EPA 5030B 
Analy.ls Method: 8260B 

Analyte Name 
Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
ChIorocthane 
TricbloroOuoromethane 
1,I-Dichloroethene 
Acetone 
lodomethane (MC1hyl lodide) 

Carbon Disulfide 
Methylene Chloride 
Methyl lcrt-Butyl Ether 

trans- I,2-Dichloroethene 
1, l -Dichloroethane 
Vinyl Acetate 

cis- t t 2-Dichloroethenc 
2-Bulanone (MEK) 
Bromochloromelhane 

Chloroform 
1,I,I-TrichlorMthane (TeA) 
Carbon Tetrachloride 

Benzene 
1,2-Dichlotoelhane (EOC) 
Trichloroe'lhene (TeE) 
1,2-Dicbloropropa.nc 
Dibromomethane 
BromodicbloromC'thane 

cis-l,3-Dichloropropene 
4-Memyi-2-penW'lone (MlBK) 

Toluene: 
trans-l,3-Dichloropropeoe 
1,1,2-Trichloroethane 
Tctrachloroelhenc (PCE) 

2-Hcxanone 

CIHIIIMDIJ: 

Printed; 08/1 1/2009 15;11:0] 
p"-SlCJkh'Cl}'Ili t rpI\F ,,",,1m. '1'1 

Result Q 

NOU 
NO U 
NOU 
NOU 
NO U 
NOU 
NOU 
NO U 
NOU 
NOU 
NOU 
ND U 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NO U 
NO U 
NOU 

Dilution 
MRL MOL Factor 

20 0.23 1 
1.0 0.17 I 
1.0 0.25 

1.0 0.1 4 
5.0 0.19 1 
20 0.25 1 

1.0 0.16 1 
SO 2.4 1 
5.0 2.5 1 

10 0.84 1 
5.0 0.72 
2.0 0.072 

1.0 0.13 
1.0 0.56 
10 0.60 

1.0 0.12 
10 0.56 
5.0 0.14 

1.0 0.10 
1.0 0.21 
1.0 0.18 

1.0 0.52 
1.0 O.IS 
1.0 0.15 

1.0 0.057 
5.0 0.12 
1.0 0.10 

1.0 0.12 
2' 0.37 
1.0 0.52 

1.0 0.12 
1.0 0.2 1 
1.0 0.22 

2S 0.36 

Form IA . Organic 

Service Request: J0903855 
Date: Coll e4.'ted: NA 
O.te Received: NA 

Units: ugIL 
Basis: NA 

Level: Low 

nate D ... E:r;tr.lC:tion 
Ertru ted Analyzed Lot Note 

08/08/09 08108109 JWG0902519 

08/08109 08/08/09 IWG0902579 
08/08109 08108/09 IWG0902S79 

08/08109 08/08109 JWG0902S79 
08/08/09 08/08109 JWG09QZ579 
08108109 08/08/09 JWG0902579 

08/08/09 08108/09 JWQ0902S79 
08/08/09 08/08/09 JWG0902579 
08/08/09 08108109 JWG0902S79 

08/08/09 08/08/09 JWG0902S79 
08108/09 08/08/09 JWG0902579 
08108/09 08/08/09 IWG0901S79 

08108/09 08108/09 JWG0902579 
08/08/09 08108109 JWG0901S79 
08/08/09 08108109 JWG090lS79 • 
08/08/09 08108109 JWQ0902S79 
08/08/09 08108109 JWG0902S79 
08/08/09 08108/09 JWG0902S79 

08108/09 08/08109 JWQ0902S79 
08/08109 08108109 JWG0902S79 
08/08/09 08/08109 JWG0902579 

08/08109 08/08/09 JWG0902579 
08108/09 08/08109 JWG0902579 
08/08109 08/08109 IWG0902S79 

08108109 08/08109 IWG0902579 
08108/09 08108/09 IWG09Q2S79 
08/08/09 08/08/09 JWG0902S79 

08/08/09 08/08/09 JW00902579 
08108109 08/08/09 JWG0902579 
08/08109 08108109 IWG0902S79 

08108109 08108109 IWG0902579 
08108109 08/08109 JWG0902579 
08108109 08108/09 JWG0902579 

08108109 08108/09 JWG0902579 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

_ Sample Matrll:: 

VT Griffin"Services 
NSB Kings BllylSite II Aug 09 
Water 

Analytical Results 

Volatile Organic Compounds by GCIMS 

Sample Name: Method Blank 
Lab Code: JWG09025794 

Enrac:tion Method: EPA 50308 
Analysis Method: 82608 

Dilution 
Anall!;! Name ResuJt Q M1IL MDL Factor 
DibrolJlO(;hloromcthane NOU 1.0 0.11 
1,2-Dibromocthane (EOB) NOU 1.0 0.18 
Ollorobenzene NOU 1.0 0.15 
1,1,1,2-Telnch1orocthane ND U 1.0 0.10 
BthylbenzCM NOU 1.0 0.10 I ----m,p-Xylcnes NOU 2.0 0.22 
o-Xylcne NOU 1.0 0.10 
Styrene NOU 1.0 0.051 I 

Bromoform NOU 2.0 0.12 I 
1,1,2,2-Tetrachloroethane NOU 1.0 0.15 I 
I .2,3-Trichloropropane NOU 2.0 0.16 
tr2ns-I,4-Dichloro-2-butene NOU 20 l.l 
1,3-Dichlorobenzene NOU 1.0 0.14 

_ I,4-Dichlorobenzene NOU 1.0 0.14 I 

1.2-Dichlorobenzene NOU 1.0 0.17 I 
1,2-Dibromo-J-ddoropropane (DBCP NOU 5.0 02. I 
Naphthalene NOU \0 0.25 I 

, See Case Nurative 

Conlrol Oat< 
SurropteNlmt 'leRce: U .... ADalyud N ... 

1,2-0icbJorocthaJle.d4 97 71-122 08/08/09 Acceptable 
4-Bromofluorobcnzcne 89 75-120 08/08/09 Acceptable 
Oibromofluoromcthane 92 82-11 6 08108109 Acceptable 
Toluene-d8 105 88-1 17 08108109 Acceptable 

Comments: 

nate 
Ewacted 

08108109 
08/08/09 

08/08109 
08/08/09 
08108109 

08/08/09 
08/08109 
08108109 

08/08/09 
08108/09 
08/08109 

08/08/09 
08/08/09 
08/08/09 

08/08/09 
08/08/09 
08108/09 

Service Request: 10903855 
Oate Collected: NA 
Date Rec:elved: NA 

Uaill: us/L 
Basis: NA 

Level: Low 

Date Extraction 
Analyzed Lol 

08/08/09 IWG0902579 
08/08/09 JWG0902S79 

08/08/09 JWG09(W79 
08108109 IWG0902579 

08108109 JWG0902S79 

08/08/09 IWG0902S79 
08/08109 IW00902S79 
08/08109 JWQ090lS79 

08/08/09 JWG090lS79 
08108/09 IWG0902519 
08/08/09 IW00902S79 

08108109 IWG0902579 
08/08/09 JWG0902S79 
08108109 JWGOOO2579 

08108/09 IWG0902S79 
08/08109 IWG09Q2S79 
08108/09 JWG0902579 

Note 

-----------------------------------------------
Printed: 0811112009 15:11 :01 
p:\'>\alth'Cryt.rallPl'J'onnlmll't 
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COLUMBIA ANALYIlCAL SERVICES, INC. 

Client: 
Project: 

__ Sample M.trtJ:: 

VT Griffin Se:rv1ces 
NSB Kings BaylSite II Aug 09 
Water 

QAlQC Report 

Surrogate Reconry Summuy 
Volafile Organic Compoulld. by GelMS 

£rtraCIJOD Method: EPA 5030B 
Analysit Method: 82608 

§IIDI!:II: ~!l!5 La!;! ~ode ~ ~ ~ 

KBA-l J-34-AUG-09 
KBA-II-37-AUG-09 
KBA-II-16-AUG-09 
KBA-11-13A-AUG-09 
KBA-II-llA-AUG-09-DUP 
Method Blank 
KBA-II-13A-AUG-09MS 
KBA-II-13A-AUG-09DMS 
Lab Control Sarrq>le 

Surl - 1.2-Dich1oroethane-d4 
Sur2 - 4-Bromofluorobenzene 
Sud .. Dibromofluoromethane 
Sur4 - Toluene-d8 

10903855-001 
J09038SS-002 
J0903855-003 
10903855-004 
]0903855-005 
JWQ0902S79-4 
JWG0902S79-1 
JWG0901S79-2 
JWG0902S79-J 

" 97 
96 
97 

" " " 97 

94 

71-122 
15-120 
82- 116 
88-117 

RftIIlh O'Qnlwllb •• IlIWrWI(") l!MIklte .... Iun OUI", c ... 1nII uilm.. 

lcsalll "&ad wltlll ~ if) 1IMIlult u.. _tAl mtm. It .... lIppIlcabH. 

Printed: 08/1112009 15:11:08 
p:ISIcaICII'CJ:1sW ,rpt'lomtl, rp\ 

" 88 
89 " 89 " 89 92 
88 92 
89 " 89 " 89 96 
87 93 

Form 2A - Organic 

Sur4 

103 
103 
10' 
103 
100 
10' 
101 
102 
99 

Senlce Request: J0903855 

Uolts: PERCENT 
uvel: Low 

26 
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COLUMBIA ANALYTICAL SERVICES. INC. 

QAlQCRq>ort 

CHeat: VT Griffin Services Servlte Request: 10903855 
Project : NSB Kings BaylSite II Aug 09 Date Amlyud: 0810812009 

Time Analyzed : 1l:43 

hlttrua1 Standard Area and RT Summary 
Volatile O ra_nlc Compounds by GCIMS 

File ID: \\JACKSONvtLLEl\ACQUDATA\MS52\DATA\MS529H08.B\o Lab Code: JWQ0902580-2 
lnstrumeQI ID: MS52.i ADalY11s Lot: JWG0902580 
ADal)'111 Method : 8260B ColullUt : DB·VRX 

1,4·Dichlorobenzene-d4 CbJorobenzene-dj Fluorobenzcne 

4!!! RT AI:!! !!I Mg l!I 
RtlUlts-> 132,403 11.33 156,009 8.90 352,164 5.55 

Upper Umll -> 264,806 11 .83 312,018 9.40 704,328 6.05 
Lower Llmit-> 66,202 10.83 78,005 8.40 176,082 5.05 

ICAL Result -> 146,599 11.33 154,420 8.90 372,570 555 
ASJodllUil AI"dysa 

Lab Control Sample JWG0902579-3 127,365 1133 148,790 8.90 347.710 5.54 
Method Blank JWGQ902579-4 110,214 11 .33 134,507 8.89 324,822 5.sS 
KBA-1I -34-AUG-09 J0903855-001 110,617 11.33 132.174 8.90 327,214 5.55 
KBA- I I-37·AUG-09 J0903855·002 11l.673 11.33 137.048 8.90 323,628 5.55 
KBA-ll·t6-AUO-09 J0903855-003 11 1,736 11 .33 132.676 8.90 321,206 5.55 
KBA- ll·13A-AUG-09 10903855-004 112,088 1133 1lS,684 8.90 323,223 5.54 
KBA-II-13A-AUG-09·0UP J0903855-OO5 113,332 11.33 136,678 8.90 323,843 5.54 
KBA-I1·13A-AUG-09MS JWG0902579-1 127,902 11.33 145,582 8.90 337,116 554 
KBA-l l -13A-AUG-09DMS JWG0902579-2 129,254 ) 1.33 146,299 8.90 338,309 S.55 

Form 2B - Organic 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample l\falriJ:: 

VT Griffin Services 
NSB Kings Bay/Site II Aug 09 
Water 

QAlQ!:. Repon 

Service Request: J0903855 
Date EItracted: 0810812009 
Date Analyzed: 0810812009 

Maim Spike/Dupllcate Matrb: Spike Summary 
Volatile Organic Compoundl by GCIMS 

Sample Name: 
Lab Code: 

KBA·11-13A·AUG·09 
J0903855-004 

Exlraction Mdhod: EPA 5030B 
Analysis Mdhod: 8260B 

Analyte Name 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
I.I-Dichloroethene 
Acetone 
lodorrn:thane (Metbyllodide) 
Carbon Disulfide 
Methylcoc Chloride 
Methyltcn-Butyl Ether 
Ir8.ns- l ,2-DichJoroethcnc 
1,1 -Dichloroethane 
Vinyl Acetate 
cis-I ,2-0ichloroethene 
2-Butanone (MEK) 
Bromochloromc:thanc 
Chloroform 
I ,I,I-Trichloroethane (TCA) 
Carbon Tetrachloride 
Benzene 
1.2-Dichloroethane (Eoq 
Trich1oroetbene (TCE) 
1,2-Dicbloropropanc 
Dibromomethane 
Bromodichlorome1hanc 
cis-I,3 -Oichloroproptoe 
4-Methyt-2.pentanone (MraK) 
Toluene 
trans· I ,3.DichloIopropenc 
1,1 .2-Trichloroethane: 
Tettachloroethene (PCE) 
2-Hexanone 

Simple 
Resull 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
11 

NO 
NO 
NO 
NO 
NO 
NO 
NO , .• 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
' .S 
NO 

KBA·II·13A·AUG-09MS 
JWG0902579-1 

Matril Spike 

Result Expected %Rte 

19.1 20.0 96 
19.8 20.0 99 

21.8 
163 
22.7 
2>0 
23.2 
112 

93.3 
99.4 
20.5 

21.9 
23.8 
22.2 

123 
39.6 
108 
21.0 
22.1 
23.1 
22.3 

21.7 
21.0 
30.2 
21.0 
21.3 
21.5 
18.2 
112 

21.1 
16.4 
21.8 
31.9 

"' 

20.0 
20.0 
20.0 
20.0 
20.0 
100 
100 
100 

20.0 
20.0 
20.0 
20.0 

100 
20.0 
100 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
100 
20.0 
20.0 
20.0 
20.0 
100 

109 
82 
II . 
110 

"' 112 
93 .. 
102 
109 

"' III 
123 
II. 
108 
lOS 
III 
liS 
112 
108 
lOS 
112 
lOS 
106 
108 

" 112 
106 
82 
109 
112 

"' 
RHU III nagtd wltll an uurkk r) ladlc&l~ "a1 .. DllUldt eMITDI trllerl .. 

RbIllU n0cr4 .. lib. poulNl (I) "odlu~ IIIe con(nl crltcrla la no( applk:abIe'. 

Units: ugIL 
Basis: NA 

Level: Low 
Ertraction Lot: JWG0902579 

lCBA- II-13A-AUG-09DMS 
JWG0902579·2 

Duplicate Matrix Spike 

Result Exp«ted ·;'R« 

17.8 20.0 89 
23.7 20.0 119 
13.7 
15.8 
>S.S 
2!.8 
22~ 

II. 
93 .5 
97.0 
20.0 
22.1 
23.7 
223 
133 

40.5 
liS 
21.2 
22.0 

23.' 
22.2 
213 
23.9 
30.7 
21.4 
21.1 
21.5 
17.9 

liS 
21.5 
16.9 
20.9 
33.5 

"' 

20.0 
20.0 
20.0 
20.0 
20.0 
100 
100 
100 

20.0 
20.0 
20.0 
20.0 

100 
20.0 
100 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
100 
20.0 
20.0 
20.0 
20.0 
100 

118 

" '" "" liS 
119 
93 

" 100 
110 
119 
III 
113 
II . 
liS 
106 
110 
m 
II I 
107 
\20 
II. 
107 
108 
10' 
90 
lIS 
108 
IS 
lOS 
120 
119 

RPO %Rte 
Limits RPD Limit 

67-151 
13-139 

, 30 
18 30 

78-141 8 
78-129 3 
76-129 12 
81· 133 
79·133 t 
56.139 6 
74-134 0 
71· 146 2 
75· 123 ) 

69·126 
76·125 0 
78·125 
43·163 8 
75·1 27 2 
6]·1 )4 6 
80-124 
81-124 I 
76-130 2 
16.131 0 
78·123 2 
74-126 13 
77-128 I 
77-122 2 
78·t24 2 
79· 125 0 
77·117 1 
65-138 2 
86-119 2 
75·120 ) 
77-124 4 
19·12) 5 
63-142 2 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
]0 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
]0 
30 
30 

!'=all ~ and ~bti'IC peromI dil'rermces (RPO) are dclmninod by !he sonwan: "';"11 nl_ in IbB caku\alloQ vrhidl hi ... not bem II:IImd.ed. 

Printed: 08/1112009 15;11 :22 
p;ISiealIll'£ryNl!pN'ormlDMS.rpI 

FOM 3A - Organic 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QAJQC RCl)Or1 

Client: VT Griffin Serviees Service Request: 
Project: NSB Kings Bay/Site 11 Aug 69 Date Extnded: 
Sample Matrix: W .... Date Analyzed: 

Matrix SpikelDuplic::ate Mab1x Spike SUmmary 
VolatHe OrcaDle Compound. by GC/MS 

Sample Name: KBA·l1·13A-AUG-09 
Lab Code; J0903855·004 

Extraction Metbod: EPA 5030B 
Analysis Method: 8260B 

KBA- 11- 13A-AUG-09MS 
IWOO902579· 1 

Sample 
Matrix Splke 

Analyte Name Result ",,",I Espec:ted 

Dibromocbloromethane NO 19.6 20.0 
1,2-Dibromoethanc CEDB) NO 21.8 20.0 
Chlorobenzene 0.63 21.0 20.0 
1,1,1,2-Tetrachloroethane NO ZO.3 20.0 
Ethylbenzene 0.48 221 ZO.O 
m,p-Xylencs NO 40.4 40.0 
o-Xylene NO 20.6 20.0 

Styrene NO 17.8 20.0 
Bromoform NO IS.3 20.0 
1,1,2,2-T etracblotoethane NO 2\.3 20.0 
1,2,3-Trichloropropane NO 21.4 20.0 
1nns-I ,4-Dicbloro-2-burene NO NO 20.0 
I,l-Dichlorobenzene ND 19.0 20.0 
1,4-Dichlorobenzene 0.82 205 20.0 
1,2-DicbJorobenz.ene ND 20.3 20.0 
1,2-Dibromo-3-chloropropane (DBCP NO 19.4 20.0 
Naphthalene 3.3 27.1 20.0 

1lft,,1b n-.d wIth .. u tul. k (0) Indicate V"" c;lU IIIH tonit" ~rtl:ull. 

RfteIb """"''''Jib.,... .... (I) IMlnte 11M fOIItnI crUui. II Mt IpptIc&bk. 

%R« 

98 
109 
102 
102 
lOS 
101 
103 
89 
77 

107 
107 
0 • 

" .8 
101 
.7 

"' 

Units: 
Balis: 

Leve): 
EstrattiOD Lot: 

KBA· I l-l3A-AUG·09DMS 
JWG0902579·2 

Duplltale Matrb: Spike 
"It« 

Result Expt'tted %- Umlb 

19.2 20.0 .. 78-124 
21.8 20.0 109 81-1 19 
20. 20.0 101 81-120 
20.1 20.0 101 82-1 ]8 
21.9 20.0 107 87·122 
40.1 40.0 100 82·120 

ZO.' 20.0 103 8S·J19 
17.1 20.0 8' 84·[26 
]4.9 20.0 74 70-129 
21 .7 20.0 lOS 72-127 
2LS 20.0 108 1&.123 
NO 20.0 0 • 22-13S 
19,1 20.0 " 76-114 
20.2 20.0 .7 7S-IIS 
20.3 20.0 101 77-116 
20.6 20.0 103 54-120 
21.6 20.0 122 46-133 

J0903855 
08/0snOO9 
08/0812009 

,gIL 
NA 

Low 
JWG0902579 

RPO 
RPO Limit 

2 3D 
0 3D 
0 3D 

3D 
3D 
3D 

0 3D 
4 3D 
3 3D 
2 3D 

3D 
3D 
3D 

2 3D 
0 30 

• 30 , 30 

_ ~I recowriu and rt;IIIM pcrcaII ditticn::Pc:a (RPD) ..., ddcnII.ifIod b)' Ibo: IO~ .. inJ YII_ in \he emcwaticln whiclllll¥ll IIOl been IOIIIICIecl. 

Printed: 08111/2009 15 :11 :22 
p:'Swl1b\CrytQl.rpl\FonnJDMS.tpI 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QAlQC'Repon 

Client: vr Griff'm Services 
PI"OJ~t: 

--" Sample Matril: 
NSB Kings Bay/Site II Aug 09 
W .... 

Extrutlon Method: EPA 5030B 
Analysis Metbod: 82MB 

Analyte Name 

Dichlorodilluoromethane 
Chloromethane 
Vinyl Cb10ride 
Bromomethane 
Chloroethane 
Trichloroflooromethane 
I, J -DichIoroethcnc 
Acetone 
lodomethanc (Methyllodidc) 

Carbon Disulfide 
Methylene Ch.Ioride 
Methylltrt-Butyl Ether 

- trans- l .2-Dichloroetbene 
l,l -Dichloroetbane 
Vinyl Acetate 
cis- I,2-Dichloroetbcne 
2-Butanoru: (MEK) 
Bromochloromethanc 
OUoroform 
I,I , I-Trichloroethane ('rCA) 

Carboo Tetnchtoride 
Benzen. 
1,2-Dichloroethanc (EOC) 
Trichloroctbeoe (TCE) 
1,2-Dichloropropane 
Dibrornomethane 
Bromodichloromethane 
cilJ-I,3-DichloropropeDe 
4-Methyl.2.pcntanone (MIBK) 

Toluene 
trans-l,3-Dichloropropenc 
1 , 1,2. Trichloroethane 
T etracbloroethenc (peE) 
2-Hexanonc 
Dibromochlorometba.ne 
t .2-Dibromoethanc (EOB) 

Lab Control Spike Summary 
Volatile Orcnic Compound. by GC/MS 

Lab Control Sample 
JWG0902579·3 

Lab Cont"1 SpIke 
".Re< 

Result Expected "RK Limit. 

17.7 20.0 88 69·138 
20.9 20.0 105 67- 135 
22.5 20.0 112 78-132 
20.0 20.0 100 79-130 
20.4 20.0 102 74-126 
20.6 20.0 103 74-134 
22.1 20.0 III 78-1 30 
108 100 108 67- 133 
93.7 100 9' 68-134 
92.2 100 92 76-138 
20.4 20.0 102 72- 124 
21.4 20.0 107 75-129 
23.0 20.0 115 n - l24 
22.1 20.0 110 80-128 
150 100 ISO· 61-148 
21.S 20.0 108, 80--126 
108 100 108 13-127 
21.4 20.0 107 79-129 
21.5 20.0 108 83-124 
22.2 20.0 111 79- 124 
21.7 20.0 108 81-125 
21.2 20.0 106 79-119 
21.1 20.0 106 80-124 
20.9 20.0 105 7~124 

21.6 20.0 108 79-123 
21.5 20.0 107 83-123 
21.2 20,0 106 81-123 
21.5 20.0 107 86-123 
113 100 113 12- 136 
2 1.6 20.0 108 86-117 
21.0 20.0 105 83-124 
21.6 20.0 108 86· 114 
21.1 20.0 105 80-121 

11' 100 11' 71 -138 
20.4 20.0 102 82· 121 
22.0 20.0 110 88- 117 

ReAlItl n.pwltlo l1li nllrilk(O) tlMllcau .a1_ .. bkl_ tonlrol<'I""UrriL 

Printed: 08/1112009 15:11:27 
p:'&a.IIblCrysuLrprJlonnlLCS.rpt 

Form 3C - Organic 

Service Request: J0903855 
Date Extracted: 0810812009 
Date Analyzed: 0810812009 

Units: ug/L 
Bult: NA 
Level: Low 

EzlractJon Lot: JWG0902579 

30 
Page 1 or 2 
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COLUMBIA ANAL ¥nCAL SERVICES., [NC. 

QAJQCIUpon 

CUent: VI' Griffm Services 
P roject: 

_ Sample Matrix: 
NSB Kings Bay/Site II Aug 09 
Water 

Lab Control Spike Summary 
Volatile Organic Compound. by GCIMS 

Extraction Method: EPA 5030B 
Analy.ls Method: 82608 

Lab Control Sample 
JWG0902579·3 

Lab C01lfrol Spike 
%Rcc 

Analyte Name Result Expeded 'I,Ret Limits 

Chlorobcnzene 20.4 20.0 102 86-113 
1.1,1,2.Tetrachioroedwle 20.5 20.0 103 85· 117 
Ethylbcnzcne 21.6 20.0 108 90...118 
m,p-Xylcne3 40.6 40.0 101 86-121 
o-Xylcnc 21.0 20.0 105 g9·119 
Styune 21.0 20.0 105 89-122 
Bromofonn 17.5 20.0 87 68·129 
1.1.2.2-Tetrachloroethane 20.9 20.0 104 83-120 
1 .2.3-Trichloropropanc 22.2 20.0 III 81-123 
lrIns-l.4-Dicl!loro-2-butene 20.3 20.0 102 53-143 
1,3·DichiorOOeozene 20.6 20.0 103 83-112 
1.4.Dicblorobcnzcnc 20.1 20.0 100 83-113 - 1,2·Dichlorobcnzene 21.5 20.0 108 84-11 5 
1.2-Dibromo-3-<:hloropropane (DBCP 20.8 20.0 10. 62-123 
Naphthalene: 23.6 20.0 lIB 59-135 

RaDIn fIaa"I-llli •• _Ilk M Indluk ........... taW. nonlnll crllcrla. 

Service Requut: J0903855 
Oafe Extracted: 08/0812009 
Date Analyzed: 08/0812009 

Units: ugIL 
Bills: NA 
Level: Low 

ExtnCtiOD Lot: IWGQ902579 

'eT-ccft1 ~ 111(/ rd.ti~ pcrunI difIi:mIcCI (JJ'D) 1ft' dtttnnincd by 0.: ",Aware IIIina ""I .... m!be cakWuiad whido U.., nat Ileal ~ 

Printed: 08111/2009 15: 11 :27 
p:\SIeIJIh'-CQslatrpN'ann3LCS.'t" 

Form lC - Organic 31 Page 2 of 2 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

_ Sample Matris: 

VT Griffin Services 
NSB Kings Bay/Sile 11 Aug 09 
W ..... 

QAIQC Report 

Service Requnt: J0903855 
Oate E:dncted: 081OSnOO9 
Dllte Analyzed: 08fOsnOO9 
Time Analyzed: 13:03 

Mclhod Blaok Summary 
Volatile 0rt;."1I: Compounds by GClMS 

Sample Name: 
lAb Code: 

Mothod Blank 
JWG0902579-4 

Extraction Method: 
Analysb Method: 

EPA 5030B 
8260B 

Thil> Method Blank applies to the following analyses: 

Sample Name 
lab Control Sample 
KBA-II-14-AUG-09 

KBA-II-J7-AUO.oo 
KBA-II-I6--AUG-09 
KBA-ll-IJA-AUG-09 

KBA· \ ! · !)A·AUQ...09..0UP 
KBA-11·J )A-AUG·09MS 
KBA·J I·J)A·AUG-09DMS 

Printed: 08111/2009 15:11 :40 
p:\SleIll11'C'r)o1taL",N'0nn4m,.rpL 

LabCodt 
JWG0902S79·) 

J09OJSSS'()o1 
J09038SS-001 
J09038.5S.()O] 
J09018SS.()()4 
1090)BSS-OOS 
IWG090lS79-1 
IWG0902S79-2 

File ID: J:\MS52\DATA\MSS29HOS.B\080S-S2.D 
Instrument ID: MSS2.i 

Level: Low 
Eztrad10D Lot: JWG0902579 

0 ... T1_ 
FUeID 

An_ 
Au.,.,.. 

J:\MSS2\DA T A\MSS29H08.8\0808-S0.D 08/0lI09 12:10 
J:\MSS2'IDATAIMSS29HOS.B\OSOS·S3.D 08108109 13:30 
l\MSS2\DATA\MSS29HOS.B\0808-.54.D 08/08109 13:57 
J:\MSS2\DATAWSS29HOS.B\OS08·SS.D 01!l<l8J{)9 14:23 
I:\MS52IDATA\MSS29HOB.B\Il808·56.D 0&f{)&/09 14:50 
J:\MSS2\DATA\MSS29HOB.B\080B·S7.D Ol!l<l8J{)9 15:11 

J:\MSS2\DAT A\MSS29H08.B\0808· 70.0 OI!l<l8J09 21 :0) 
J:\MS52IDATA\MSS29H08.B\0808·71 .D 0&f{)8t09 21 :)0 

Form 4A · Organic 32 .... 1 of 
SIIpCfSeI Rd"":",,, RR299S1 



COLUMBIA ANALYTICAL SERVlCES,lNC. 

Client: 
Project: 

\ _ Simple Matrls.: 

VT Griffin Services 
NSB Kings BaylSite II Aug 09 
WattT 

Q~Report 

Servh:e Request: J0903855 
nlte Ertracted: 08/0S/2009 
Dlle Analyzed: 081OSI2009 
Time Analyzed: 12:10 

Lab Control Sample SUJDDlAry 
Volltile Orglnk Compounds by GCIMS 

Sa.mple. Name: 
Lab Code: 

Lab Control Sample 
JWG0902579-3 

Extraction Method: EPA 5030B 
Analysis Method: S260B 

This Lab ConlJol Sample applies 10 the followins analyscs.: 

SlmpleNlmt 
Method Blank 
KBA·II-34-AUG-09 
KBA·II ·37-AUG-09 
KBA· II·16-AUG-09 
KBA·II·13A-AUG·09 
KBA·))·IJA·AUQ·Q9·DUP 
KBA·ll·IJA·AUG-09MS 
KBA·ll ·13A·AUG·09DMS 

Printed: OS/ 1112009 15:11;49 
~\SW.IUI~LCS.I]II 

Lab Code 
JW00902S794 
1090)8SS-001 
J090385S·002 
J0903855-OO3 
JO!lOJSS5-004 
J09Q38S5-OOS 
IWG0902S79-1 
JWG0902579-2 

PUc ID: J:\MSS2\DATA\M:SS29HOS.B\OSOS-SO.D 
lwirument ID; MSS2.i 

Level: Low 
Ertraction Lot: JWG09Q2S79 

Dste Time 
Flit ID Alillyzed A .. ,,,.. 

1:\MSS2\DATA\MSS29H08.B\0808-S2.0 011/08109 1):03 
J:\MSS2\DATAIMSS29HOS.B\OS08-53.D 08/08/09 13:30 
J:\MS52\DATA\M:SS2!lH08.BIDB0B-S4.0 08108/09 I3:S7 
J:\MS52\DATAIMSS2!lHOS.B\OS08·55.D 08108109 14:23 
J:\MSS2\DATA\MS529HOS.8\OSOB-56.D 08108109 \4:50 
J:\MS52\DATA\MSS29H08.B\080a·57.0 08108/09 15:17 
J:\MS52'IDATA\MSS29H08.B\OSOS·70.D 08/08/09 21 :03 
J:\MSS2'lDAT A\MSS19H08.B\OS08· 71 .0 08/08/09 21 :30 

Form 4B· Organic 33 Page 1 of 1 
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Client: 
Project: 

File ID: 
Instnllnent ID : 
Column: 

Taratl 

COLUM1IIA ANALYflCAL SERVICES, INC. 

QAlQC Resultl 

VT Griffin Services 
NSB Kings Bay/Site II Aug 09 

Tune Summary 
Volatile OrganiC' Compounds by GelMS 

\\JACKSONVILLE I \ACQUDAT A \MSS2\DA T A\MSS29H08.B'D808-48. D 
MSS2.i 

Relative: Lower Up~r Relative 

Servic:e"Request: J0903855 
Date Analyzed: 08/0812009 
Time Analyzed: 10:42 

Analysis Method: 82609 
Analysis Lot: JWG0902580 

Raw Ruult 
Mw 10 Mass Lhnit-A Limit-;. Abundance % Abandll1u PwlFalJ 

50 95 
75 95 
95 95 
96 95 
m 174 
174 95 
175 17. 
17. 17. 
In 17. 

Sample Name 
Continuing Calibration Verification 
Lab Control Sample 
Method Blank 
KBA-II-34-AUG-09 
lCBA-II-37-AUG-09 
KBA-II-16-AUG..Q9 
KBA-ll-13A-AUG·09 
KBA-II-13A-AUG-09-DUP 
KBA-ll- J3A-AUG-09MS 
KBA·ll - 13A·AUG-09DMS 

Printed: 08111 /2009 IS: 11 :59 
p:\S!aIIh'Cf)oo.t.trp(\Fo<rn'i .1l'I 

" 30 
100 

5 
0 

50 
5 

95 
5 

Lab Code 
JW00902580-2 
lWG0902579-) 
JWG0902S7~ 
J0903855-OO1 
J0903855-oo2 
J0903855-003 
J0903SS5-004 
10903855-005 
JWG0902579- 1 
JWG0902579-2 

40 20.3 >TI5 PASS 
60 54.4 7433 PASS 

100 100.0 13662 PASS 
9 7.2 983 PASS 
2 0.8 115 PASS 

120 104.5 14283 PASS 
9 6.6 949 PASS 

101 98.1 14010 PASS 
9 5.3 744 PASS 

Dale Time 
FUe lD Analyzed Analy:t:ed 
J:\MS52\DA T A \MS529HOB.B\080B-4 0810812009 11:43 
J:\MS52\DA T A \MS529H08.9\0808·5 0&10812009 12:10 
J:\MS52\DAT A \MS529H08.B1D808-5 08/0SflOO9 13:03 
J:\MS52\DA T A WS529H08.B\080S-5 0810snOO9 13:.30 
J :\MS52\DAT A \MS529H08.B\OS08-5 08108flOO9 13:S7 
J :\MSS2\DA T A \MS529HOS.B\0808-S 0810812009 14:23 
1:\MSS2\J)AT A \MSS29H08.B\0808-S 0810812009 14:S0 
J :\MSS2\DAT A \MSS29H08B\oS08-5 08/08/2009 15:17 
J:\MSS2\DAT A \MSS29HOS.B\0808-7 08/0812009 21:03 
J;\MS52\DAT A WS529H08.B\0808· 7 OS/amOO9 21 :30 

Fonn 5 . OrganiC 34 Page 
s ........ ~ Rcr~ RRl99Sl 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Results 

Client: VT Griffin Services Service. Request: 10903855 
ICAL n ate: 0712712009 P r oject: NSB Kings Bay/Site I I Aug 09 

ICALID: 
Instru ment ID: 

CALI904 
MSS2.i 

Initial Calibration Summary 
Volatile Organic Compounds by GCIMS 

Column: DBNRX 

Ln'tilD 

A 
"Ill m lAvrllD FlltlD 

\\Jacbonvillel\ACQUDATA\MS52\DATAIM:S529021.BID72 E \\Jacksonville I \ACQUDA T A \MSS2\DAT A \MSS29G21.B\07Z 

\lJacksonville l \ACQUDATA\MSS2\DATA\MSS29G27.B\072 
\\Jacksonvillel\ACQUDATA\MSS2\DATA\MS529G27.B\072 
\lJacksonvillel\ACQUDATA\MS52\DATA\MS519G21.B\072 

B \\Jacksonville l \ACQUDATAIMSS2\DATA\MSS29G27.BID12 F 
C 
o 

\\Jacksonville l \ACQUDATA\MSS2\DATA\MS529G27.B'D12 G 
\\Jaclcsonvil1e l\ACQUDATA\MSS2\DATA\MS529G27.B'D72 H 

Analyte Name 

Dicblorodifluoromethane 

t Chloromethane 

f Vinyl Chloride 

Bromomethane 

Chloroetbane 

Trichlorofluoromethane 

11,1-Dichloroethene 

Acetone 

lodomethane (Methyl Iodide) 

Carbon Disulfide 

Methylene Chloride 

Methyl left·Butyl Ether 

tram.t.2-Diehloroethene 

t I, J ·Dichloroethane 

Level 
ID 

F 

A 

F 

A 

F 

A 

F 

",""I 
Amt RRF (D 

• 
100 0.446 , G I., 0.382 • .. , 
100 0.44] G I.. 0.447 B 

100 0.606 G I.. 0.249 • .. . _ . ......•.. ... 
100 0.323 G 

Level Level Level 
Amt RRF lD Amt RRE' ID AmI RRF ID Amt RRF 

200 0.371 
~ :O. _. ~:~~. .. ..~. _ ...... ~ :~ ... ~:~~ .. 1... D ......... ~? .. ~.~~~ .. ; ... ~ , .. 
ISO 0.4 10 i H 

SO 0.483 

2.0 0.·425 c , .• 0.423 D 20 0.418 
, 

E 50 0.482 . 
ISO 0.426 H 200 0.392 

o:~~ .. j .. D 20 0.530 
, 

E ........... ..... ... 
0340 

2.0 0 .~2..L .. ~ 5.0 

I SO 0.498 ! H 200 

SO 0.588 

0.280 D 2' 0.31 1 E 50 0.323 

ISO 0.318 i H 200 0.3 14 

A 

F 

I.. 0.357 B 2.0 O.2~~ .. L..~ ........ ~ :? .~ .. 29.? .. . D 20 0.310 E SO 0.316 

F 

A 

F 

.- ...... ......... . 
100 0.307 

, 
G ISO 0.304 ! H 200 0.295 i 

so 0.724 .... ......................... j ... ~ .. _ .... ~ :? ~ .. ~~9. l .. ~ ......... ~~ ... ~ .. ?.I.~ .. j E 
100 0.686 ! G ISO 0.676 : H 200 0.642 j 

100 0.502 G ISO 0.514 : II 200 0.514 : 

-..... _ ............... ! _ .. ~ .......... ~ .. ~:~~~. j .. ~ ......•. ~ ~ ... ~:~~.: ... ~ ....•... ~~~ .. ~:~.~.~. 
F 500 0.025 I : 0 750 0.0240 1 H 1000 0.0234 j 

A 5.0 . ~'.~~ .. j ... ~ ........ ..1. ~ . ~:~~ .. j ... ~ ......... ~5 ... ~'.~~! .. j ... !? ....... ~~ ... ?~.I.~ .. j ... ~ ..... ... ~~~ ... ~ .. ~? . 
F SOO 0.S23 ! 0 750 0.521 i H 1000 0.523 ! i 
A .- ...... ~ :~ ... ~:~~ .. L.~ ...... } ? .. ~:~~~ .. L~. .IS .. ~:~~? . j ... ~ .. ...... ~~ ... ~:~~ ... l ... ~ . -..... ~~ ... ~:~.1 .. . 

500 0.960 ; 0 750 0.940 j H 1000 0.913 : F 

................ _ ...................... _ ..... ; .. E ....... ~.? ~.3~2 .. j D ........ ~~ ... ~ .. ~~~ .. j .. ~ ......... ~~ . _~:~~~ .. 
F 100 0.]53 G 150 0.354 j H 200 0.351 1 
A 1.0 0.826 i B 2.0 0.861 : C 5.0 0.852 ! D 20 0.911 : E y········;Oi; ··o:w.i·· j-··Q·· " ';~o " o :m'I"'H""""iOO .. 0 .. 906 .. 1 ............................ : SO 0.920 

SO 0.437 __ .~.- ... __ .. ~ :? .. ~:~~u ... B . ..... .. ~:~ ... ~:~!? . j .5 ........ ~ :~ .. ~:~7 . .J ... ~ 20 - ~·.~~~ .. l. E 
P 100 0.424 ! G ISO 0.421 i H 200 0.415 ! 

.~ ..... _ .. 1 .. 0 ... ~:~~ . j _.~ . ....... ~:O . . ~ .. ~ .I.~ .. l .. ~ ... , ... .. ~ :~ ... ~:5~3 .. j .. ~ ......... ~~ ... ~ .. 5?? .•. . . ~_. 
F 100 0.561 i G ISO 0.552 : H 200 0.553 ! l 

SO 0.581 

Rrs,,' IJ 0 .,,11<1 ",lIh an .. ~ltIc (0) Indlul e ul,," O" b'''' oDtlirel alit ." . 

t SPCC COlllpOllnd : CCC Compound 

Printed: 0811112009 15:12:18 
p:ISIUIIlI'OylIaL'lltIPonn/iil().rp\ 

Fonn 6A . Organic 
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COLUMBIA ANALYTICAL SERVlCES, INC. 

QNQC Results 

Client: VT Griffin Services Service Request: J0903855 
ICAL Date: 07n7/2009 Project: NSB Kings Bay/Site 11 Aug 09 

ICALm: 
Instrument m: 

Analyle Name 

Vinyl Acetate 

cis-) ,2·Dichloroethene 

2·Butanone (MEK) 

Dromochloromethane 

I Chloroform 

CALI904 
MS52.i 

1,1, I-Trichloroethane (TCA) 

Carbon Tetrachloride 

Benzene 

1,2-Dichloroethane (EDq 

Tricbloroethene (TCE) 

~ 1,2-Dichloropropane 

Oibromomethane 

BrOUlOCUchlorovne~ 

cis-) ,3*Dichloropropene 

4-Methyl·2·pmtlllone (MIBK) 

tToluene 

trans-l.3-Dichloropropene 

Initial Calibration Sununary 
Volatile Organic Compounds by GCIMS 

Column: DB-VRX 

Level Level Len1 
ID Amt RRF m Amt RRF ID 

F 

A 

F 

A 

F 

500 0.337 ; G 

l.~ . ~:~~ L 8 
100 0.342 : G 

5.0 0.126! B 

500 0.130 ! G 

750 0.333 : H 

1.0 0.301 C ........ .... 
ISO 0.339 i H 

... I ~ ... ~: ! .I.~ .. j . C 
750 0.126 i H 

Level 
Amt RRF ID 

2S 0.277 : 0 

1000 0.325 

S.O 0.306 0 

200 0.341 i 

c..d 
Amt RRF m Amt RRF 

ISO 0.336 

SO 0.).49 

A 

F 

1.0 0. 170 l 8 2.0 0.168 : C . ~ :O ... ~ :!?2 .. L~ ..... _ 20 0:~.1.?,.L .~ ........ ~O 0.217 
100 0.211 i G ISO 0.212 ' H 200 0.213 i 

A 

F 

S:~ ... ~ .. S~ .i D 
200 0.SS3 : 

20 ~~~. j ... ~ ..... ~O. 0.566 ~ 
100 0.554 : G ISO 0.554 H 

A 

F 

J.O ... ~:~!~ .j B 
100 0.440 i G 

2.0 0.357 

ISO 0.451 

c ~:~ ... ~:~~. ! ... ~ ........ ~~ . ~:~~~ . j .. E ........ ~~._. ~:~~ .. j 
200 0.452 ! H 

A 

F 

..l. 'O .. O:~~? L. B 
100 0.356 l G 

2.0 0.2S4 

ISO 0.371 

c 
H 

5.0 0.262 ~ D 

200 0.383 : 

20 0.310. j £ SO 0.344 : 

A 1.0 .• ~:~ . : .. !l ........ ~:~ ..... I:.~ .. .i ... ~ ....... ~:O ..... I:.~..l .. ~ ........ , ~~ .... ~:~~ .. j E 50 1.28 j 
F 100 1.2J G ISO 1.22 l H 200 1.21 

.. ~ ........ I :~ ... ~:~!! .. j B .... ~:~ ... ~ :~~~ .. j ... ~ ........ ~ :~ .. ~:~?? .. ... ~ ... , ..... ~~ ... ~ .. 4~~ .. ~ ... ~ ......... ~~ ... ~:~~.: 
F 100 0.402 : G 1.50 0.449 : H 200 0.400 

... ~ ......... 1 :~ ... ~~~~? .. L.~ ........ ~:~ .. ~'.~!! .. L.~ ....... ~ :O ... ~~ .. L.~._ ....... ~~ ... ~:~~ .. j .. ~ ........ ~~ .. ~~~~ .. 
P 100 0.312 j G ISO 0.314 l H 200 0.316 j , 
A I : ~ ... ~ :~~~ .. !... ~. .~~~ .. ~:~.~~ .. j ... ~ ........ _~ :~ ... ~:~~~..; ... ~ ........ ~~ .. ~ ~31.~ .. j E ... ~~ ... ~:3~~ .. 
f 100 0.309 j G ISO 0.310 : H 200 0.308 i 

~ "" ;~"' ~~;:!' j .. :·······-t~~ ··~~;~;··l···~·······}~··· ~~;:;··l··~····· .... ~~ ... ~ .. ~~? . j ... ~ ......... ~~ ... ~:~~~ .. 
... ~ ........ I.:~ ... ~ .. ~~~ .. j ... ~ ....... ~:~ ... ~:~~ .. j ... C S.O ~:~~~ .. j. e ...... ?O ... ~:~.~ .. j ... ~ ......... ~? ... ~:~~~ .. 

F )00 0.425 G 1.50 0.428 : H 200 0.431 : 

20 1.00 .j E .50 \.13 

F 100 1.04 : G ISO 0.989 : H 200 0.951 : 

A 

F 
...... ~ :? .. ~ :~~_O. _: ... ~.. .. ..... I.~ ... ~.~3~ .. i .. E ... ... _~ ... ~:~~~ .. j ... ~ ........ ~~ ... ~:~~.~ .. j . _.~ ........ ~~ ... ~~?4?_ 

500 0.530 : G 

A 1.0 3.12 : B ........... -.... 
F 100 2.87 : G 

A 1.0 0.597 8 . ........ ............. , 
f 100 0.938 G 

750 0.466 ~ H 1000 0.42S [ i 

ISO 2.57 [ H 

2.0 0.608 1 C ........ · t ...... 

ISO 0.884 : H 

... S:? ... ~:.9~ .. .L D 
200 2.43 [ 

... ~ :~ ... ~:~~ .. j ... ~ .... -.... ~~ .. ~.~~~ .. l ... B 
200 0.854 

SO 0.967 

RttuIIt n,,"" ,.UIIIIII "'trtlk ,.) lDdleaf-l V..11HS OIIl1idf conlJ'Gi cr1!crla. 

t SPCC COIIIpO'IM f CCC CDCllpDUd 

Printed: 08l11n009 15:12: 18 
D:IS! .. I!h'CI)'lIUoI.~!MT1J61 L O.rpI 

Form 6A - Orglllic 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Results 

Client: VT Griffin Services Servlte Request: 10903855 
ICAL Date: 07/2712009 Project: NSB Kings Bay/Site J I Aug 09 

ICAL ID: 
Instrument ID: 

Analyte Name 

I , 1,2-Trichloroethane 

CAL1904 
MS.s2.i 

Tetrachloroethene (PCE) 

Dibroutoehloromcthanc 

I ,2-Dibromoethane (EOB) 

, Chlorobcnzenc 

1,1 ,1.2-T etrachlorocthane 

• Ethylbenzene 

m,p-Xylenes 

o-Xylene 

S'Y=e 

t Bromoform 

t 1.1 ,2,2~ Tetrachloroethane 

1,2,3-Trichlolopropane 

1,3-Dichlorobenzene 

1.4-Dicblorobenzene 

Initial Calibration Summary 
Volatile Organic Compounds by GC/MS 

Column: DB.vRX 

"",I 
ID 

A 

P 

A 

F 

A 

F 

A 

F 

.. "" 
Ami RRF 1D Amt RRF 

100 0.565 : G 

1.0 0.529. j . B 

100 0.505 . G 

5.0 0.335 : B .... . 
500 0.363 G 

c 
150 0.510 : H 

2.0 0.520 : C 

ISO 0.469 : H 

10 0.302. i C 

750 0.318 : H 

... ;O ... ~:~?O .. j_._~_._ 
100 0.7 11 1 G ISO 0.667 ~ H 

""d 
Amt RRF m 

.. ~~O . ~ .. ~~I .l .. P ..... 
200 0.488 

5.0 O~~~U ... ~ .. 
200 0.449 : 

25 O.)~U . ~ .. 
1000 0.295 : 

' .0 0.565 o 
200 0.654 : 

""d 
Amt RRF m 

20 0.659 : B 

20 0.580 ..... :. E 

100 0.409 ' E ....... -... : ....... . 

Ami RRF 

50 0.623 

2S0 0.400 : 

SO 0.728 : 

A 

F 

1.0 0.510 L.~ ...... _ 2:~ _.?:~~1 :, .. ~ ... 5.0 0.S39 ! D 20 . ?:~? ! .. ~ .. _._ .... ~~. 0.642 ! 

A 

F 

A 

F 

A 

F 

100 0.585 ! G I SO 0.542 : H 200 0.517 

1.0 2.~~ .. j ... ~ ..... 2.0 1.94 : C 

100 1.85 i G 150 1.73 : H 200 1.64 : 

1.0 ~ .. ~~~ .. j ... ~. 2.0 0.549 i C 5.0 0.517 i D 20 0.649 E 

100 0.650 : G ISO 0.6\8 H 200 0.604 : 

1.0 2.96 B 2.0 2.95 c 5.0 2.93 : D 10 3.41 E 

100 3.01 G ISO 1.76 
. H' -.. ··iOO···2.60 ·· j ........................... -........ . 

so 2.05 

so 0.673 .-.- .- .... 

A 

F 

1.0 1.11 B 4.0 1.09 c ..... ~~ ... I:.~~ ... j .. ~ .... _ •... ~~ .... ~: .~? .. ; ... ~ ........ !~ ..... I:.~~_ j 
200 123 o 300 J.J 6 H 400 1.13 : 

A .... ,.~ :~ .... ~:~~ ... j .. B 2.0 2.51 ..... c; ..... _5 :~ .... 2:.~~ ... j D ._ .. ~~ .... ~:.~~ ... j ... ~ ......... ~~ .... ~-!~ .. . 
F 100 2.56 : G ISO 2.37 : H 200 2.26 i 

A ..... ~ : o .... ~:~? .. j ... ~ ....... ,~:O ... 1:~~ .. j ... ~ ......... ~.~ ..... I:~~ ... j .. D 20 1.00 .j .. ~ ......... ~~ .... ~:.~ .. 
F 100 1.86 : G ISO 1.73 i H 200 1.66 i i 

_ ... ......................... ; .. , ~... 20 __ . ~ .. ~~ ~ .. j ... ~._ .. _ ... ~:~ ... ~:~~~ .. j ... ~ ......... ~~ ... ~:~.I.~ .. j E SO 0.450 

F 100 0.476 0 1'0 0.469 i H 200 0.468 ! l 
-.. ~ ..... ···~ :~···~:~~·· l ···~··· ... ~:~ ... ~ . .:.I.~ .. ; ... ~ ......... ~:~.-.~?~~ .. j ... ~ ........ ~ .. ~:~~~ .. ~ . ~ 50 0.824 

F 100 0.76' : G 150 0.706 : H 200 0.641 : : 

....... j ... ~ ......... ~:~ ... ~: ~ !! .. ; ... ~ ......... ~ :~ ... ~.~~~ .. ! .. .0. ........ ~ ... ~'.~~~ .. j ... ~ ......... ~~ ... ~'.~ .. 
F 100 0.228 : G ISO 0.212 : H 200 0.202 : : 

... __ . .... ............. ... . ... j .. c; ........ ~:~ .. ~:~~~.i ... ~_ ........ ~~ ... ~ .. ~~ .. ; _ . ~ ......... ~~ ... ~ .. !~~ .. 
F 100 0 .168 : G ISO 0.178 i H 200 0.184 . 

_ . _~ ......... I .O 1:~4 .. . j .. _ ~ 2.0 1.49 _.~ .. _ ...... ~ :~._ .. I .. ~~ ....... ~ .. _ ...... ~? .. ~-'~?. _ . ! _ .~. __ ...... ~~ .... !:~~ .. . 
200 1.63 i . F 

A 

F 

100 1.59 : G 

100 1.59 : G 

iSO U7 H 

2.0 1.65 c ................ 
ISO 1.61 : H 

5.0 . 1:.~~ ..•.. ~ ......... ~o .... ~:.~~ ... j ... E SO 1.61 

200 1.59 

Raul'" n,UCd with •• ,.ttrbk (.) II'IIIJut, vatU tl .~tol'" ~onln>l .,u,rt .. 
t SPCC CODIpolind : CCC C_poIlnd 

Printed: 08/1112009 15: 12: J 8 
p:~taJ\ll\CTysllLspl\Fonn6i I O.rp! 

Fcnm 6A - Organic 
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COLUMBIA ANAL YTlCAL SERVICES. INC. 

QA1~Resulb 

CUent: VT Griffin Services Service Request: J09038SS 
leAL Date: 0712712009 Proj~t: NSB Kings BayfSite 11 Aug 09 

IeALID: 
Instrument ID: 

An.lyte Name 

t,2-Dichlorobenzene 

CAL1904 
MS52.i 

1.2-0ibromo-]-ehloropropanc (DBCP 

Naphthalene 

1.2.Dichloroethane-d4 

4-Bromofluorobcnune 

Dibromofluoromethane 

Toluene-d8 

Lov<I 
ID 

A 

F 

Am, 

1.0 

Initial CaUbratiOD Summuy 
Volatile Oreaaic CompouadJ by GC/MS 

"",d I."" 
RRF ID Am' RRF ID Amt RRF 

1.47 B 2.0 1.48 C .. -..... -.-. 
100 I.S0 G ISO \.52 : H 200 1.51 

Columa: DB-VRX. 

""''' 1..",1 
10 Amt RRF 10 Amt RRF 

SO \.S7 

___ ..... _ ... _ ..... _ .................... _ ......... ! c .... ~:~ .. ~:0?6~ . .. I? ..... _ .. ~~ .. O.I]~)_ .. ~ 
F 100 0.143 : G 150 0.149 i H 200 0.148 

SO 0.14] 

, 
F 

F 

F 

F 

100 

C S.O \.06 0 
-- .... ~ ....... -.................... . ..................... ...... -.. 
1.4] i G ISO 1.46 i H 200 1.4\ i 

20 1.49 
- - ···· ·· ···f······· ·· 

E 

.. . ............ ,. . .. , j ... ~ .......... ~~ ... ~: ~ ~~.. . .. !? ......... ~~ ... ~: ~ ~! .. j ... ~ ......... ~~ ... ~'. ! ~! .. j 
G ISO 0.\84 i H 200 0.18S . i 

10 0.907 

100 \.06 i G ISO 1.12 

C 

H 200 1.16 

c 10 0.265 0 20 0.286 E SO 0.306 .j 

100 0.]07 G ISO 0.]10 H 200 0.314 

C 10 2. 15 D 20 2.59 E 50 2.511 .... _ .............................................. _ .. . 
100 2.40 G ISO 2.20 H 200 2.09 , 

~lb n.-",ltb aJ:I uf.triH (-) IMkat ... Ill. -..- roatnIl crlltrl .. 

t SPeC C"",,",acI t CCC C.....,.t 

Printed: 0811112009 15:12:18 
,..'Sltallh'Cryllll !pI'hnn611 O.rp! 

Fonn 6A - Organic 
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COLUMBIA ANALYfICAL SERVICES, INC. 

Client: 
Project: 

ICALID: 
Instrument ID: 

QAlQC Results 

VT Griffin Services 
NSB Kings Bay/Site 11 Aug 09 

CALI904 
MS52.i 

Initial Calibra tion Summary 
Volatile Orlllnll: Compounds by GCIMS 

Calibration Evahution 

Compound 

Analyte Name T,po Fit Type Eval. 

Dicb1orodifluoromctbane MS AverageRF %RSD 
t Chloromethane MS AverageRF %RSD 
t Vinyl Chloride MS AverageRF %RSD 

Bromoroethane MS AverageRF %RSD 
Cbloroethane MS AveragcRF %RSD 
Tricblorofluoromethane MS Aven.geRF %RSD 

t 1, I-Dichloroethene MS AveragcRF %RSD 
Acetone MS AveragcRF %RSD 
lodomethane (Methyl Iodide) MS AverageRF %RSD 
carbon Disulfide MS AverageRF %RSD 
Methylene Chloride MS AverageRF %RSD 
Methyl tcrt-Butyl Ether MS AverageRF %RSD 
trans-I ,2-Dichloroethene MS AverageRF %RSD 

f 1,I-Dichloroetbane MS AverageRF %RSD 
Vinyl Acetate MS AverageRF %RSD 
cis-I,2-Dichloroetheoe MS AverageRF %RSD 
2-Butaoone (MEK) MS AverageRF %RSO 
Bromochloromethane MS AvcrageRF %RSD 

t Chloroform MS AverageRF %RSD 
1.1 , I-Trichloroethane (TCA) MS AvcrageRF %RSD 
Carbon Tetrachloride MS AverageRF %RSD 
Benzene MS AveragcRF %RSD 
1.2.Dichloroethane (EDC) MS AverageRF %RSD 
Tricbloroethene (TeE) MS AverageRF %RSD 

t 1,2-Dicbloropropane MS AverageRF %RSD 
Dibromometllane MS AvengcRF %RSD 
Bromod1chloromcthane MS AvcrageRF %RSD 
cis-I.3-DichloropropCDC MS AvcrageRF %RSO 
4-Methyl-2-pentanonc (MIBK) MS AverageRF %RSD 

1 Toluene MS AverageRF %RSD 
ttans-I .3-Dichloropropene MS AverageRF %RSD 
I ,1,2. Trichloroethane MS AvcrageRF %RSD 
Tcttacbloroethene (PCB) MS AverageRF %RSO 
2-Hexanooe MS AveragcRF %RSD 
D ibromochloromctbane MS AveragcRF %RSD 
1,2-Dibromoetharu: (EOB) MS AverageRF %RSD 

t Chlorobenzcne MS AverageRF %RSD 
1 ,1 , I ,2. T etracbloroethane MS AverageRF %RSD 

1 Ethylbenune MS AveragcRF %RSD 
m.,p-Xylenes MS AverageRF %RSD 
o-Xylene MS AverageRF %RSD 
Stynme MS AverageRF %RSD 

Res" LI. nacpd with In UlulJk (") Indicate ..-lILIIH ",,~e u nlJ'lll C"lul .. 

" Spec Compound t CCCCompo,,~d 

Printed: 08/1112009 15:12:18 
,,'&cal!h~1a1.T)IIIJ'onn6ilo.!pI 

Fonn 6A - Organic 

En!. 
RKUIt Q 

12.6 
8.3 
17 .9 • 
10.2 
7.6 
5.2 
8.6 
5.2 
3.7 
'.0 
2.0 
3.9 
5.9 

••• 
12.0 
6.8 

'.5 
10.3 
3.8 
9. 1 
16.9 • 
2.3 
9.5 
'.7 
'.7 
7.7 
9.9 
11 .5 
12.2 
to.3 
19.4 • 
10.6 

8.' 
12.3 
15.3 • 
11.0 
9.0 
11.7 
8.7 
7.0 
7.2 
10.5 

Service Request: 10903855 
ICAL Date: 07127/2009 

Column: DB-VRX 

RRF Evaluation 

Control Averact Minimum 
Criter i.a RRF Q RRF 

< IS 0.420 0.01 
s l5 0.431 0.1 
s l5 0.488 0.01 
< IS 0.297 0.01 
s IS 0.308 om 
s l5 0.680 0.01 
s l5 0.477 0.01 
sIS 0.0243 0.01 
s l5 0.510 om 
sl5 0.962 om 
s l5 0.357 0.01 
s l5 0.886 0.01 
s l5 0.41 1 om 
s l5 0.550 0.1 
s l5 0.304 O.Ot 
S l5 0.328 0.01 
slS 0,127 0.01 
s lS 0.200 0.Ql 
s lS 0.545 0.01 
sIS 00417 0.01 
sl5 0.3 17 O.oI 
sl5 1.24 om 
sl5 0.412 O.oI 
sl5 0.307 0.01 
sIS 0.303 0,01 -
sIS 0.177 0.01 
sl5 0.396 0.01 
s IS 0.972 0.Q1 
S IS 0.535 0.01 
sIS 2.92 0.01 
S IS 0.796 0.01 
sl5 0.559 0.01 
sIS 0.512 0,01 
sl5 0.347 0.01 
sl5 0.629 0.01 
s IS 0.558 0.01 
s l5 1.91 0.3 
sIS 0.593 0.01 
sIS 2.99 O.oI 
s IS 1.17 0.01 
sIS 2.54 0.01 
sIS 1.74 0.01 

39 
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COLUMBIA ANALY'I'lCAL SERVJCES, INC. 

CII .. nt: 
Project: 

ICALID, 
IOJtrumenl m· . 

QA1QC Ruulll 

VT Grifrtn ServiceJ 
NSB Kings BaylSite II Aug 09 

CALI904 
MSS2 i 

Initial CalibraUon Summary 
VolatfJ .. Orl 8nlc:: Compounds by GCIMS 

CaJlbl'lldon EvaJuadoa 

Compould 
Analyt .. Name ,.,.,.. '" ,.,.,.. Ev.L 

t Bromofonn MS AvcragcRF %RSD 
t l,l,2,2-TctracbIoroctbanc MS AverageRF %RSD 

1,2,3-Trichloropropanc MS AvcrageRF %RSD 
trans-l,4·Dichloro-2-butene MS Linear R1 
1,3·Dichlorobenzene MS AvcrageRF %RSD 
1,4-Dichlorobenzene MS Avct1igeRF %RSD 
1,2-Dichlorobenzene MS AverageRF %RSD 
1,2.Dibromo-3-chloropropme (DBCP) MS AvcrageRF %RSD 
Napbthalene MS AverageRF %RSD 
l ,2·Dichioroc::tbanc-d4 SURR AverageRF %RSD 
4·BromofluorobenzeDc SURR AvcrageRF %RSD 
DibromoDuoromcthanc: SURR AverageRF %RSD 
Toluenc-d8 SURR AveragcRP %RSD 

knoolb n ..... wllll .. ....... kr)~ nJ_ ..... We~I"" ttl~r\a.. 

t SPCCCo.poud 1 eccC .. ,..... 

Printocl: 08111/2009 15: 12: 18 
",1S"",IIh'O)JullpllFonnlii I O.<pt 

fonn 6A • OrJlllic 

EnL 
..... It Q 

20.6 • 
9 .• 
12.7 

0.998 
2.8 
2.3 
3.1 
14.6 
12.5 
5.7 
9.' 
•. 3 
9.5 

Service ReqUett: 10903855 
reAL Date: 0712712009 

Column: DB·VRX 

RRF Evalultlon 

eDatrol Averqe Mlnlmum 
Crtkru. RJlF Q RJlF 

, 15 OA07 0.1 
Sl5 0.739 0.3 
Sl5 0.217 O.oJ 
~ 0.99 0.146 0.01 
, 15 1.57 om ,., 1.61 0.01 ,., 1.51 0.01 ,., 0.13. 0.01 
, 15 1.40 0.01 ,., 0.177 
SI' 1.04 ,., 0.298 ,., 2.34 

40 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QAlQC Results 

Client: VT Griffm Services Servlt:e Request: J0903855 
ProJtd: NSB Kings Bay/Site 11 Aug 09 l eAL Date: 0712712009 

Date Analyzed: 0712712009 

Second Source Calibration Verification 
Volatne 0l"l_nlc Compounds by GCIMS 

ICAL Type: Internal Standard ICALW: CALI904 
AnaLysis Method: 82608 Unils : ugIL 

FlitID: \\Jacksonville I \ACQUDA T A \MS52\DA T A \MS529G27 .B\o727 -12.D Column ID: DB-VRX 

AwnCt SSV 
An_lyle Name Expected Result RF RF %D ".DriCt CrlteN CUn'e Fit 

Dichlorodifluoromethaoe 50 " 0.420 0.463 10 NA :1:30% AvengeRF 
t Chloromethane 50 51 0.431 0,442 3 NA :1:30% Aven.geRF 
t Vinyl Chloride 50 56 0.488 0.547 12 NA ±30% AvengeRF 

Bromomcthane 50 52 0.297 0.306 3 NA :1:.30% AverageRF 
ChIoroethane 50 49 0.308 0.303 -2 NA ±30% AverageRF 
Trichlorofluoromcthane 50 51 0.680 0.699 3 NA ±30% AverageRF 

t I,I -Dicbloroethenc 50 53 0.477 0.508 7 NA ±30% AverageRF 
Acetone 250 230 0.0243 0.0227 -6 NA ±30% AverageRF 
lodomethane (Mtthyllodide) 250 260 0.510 0.528 4 NA ±30% AveragcRF 
Carbon Disulfide 250 260 0.962 1.01 5 NA ±30% AverageRF 
Melhylene Chloride 50 50 0.357 0.358 0 NA ±30% AverageRF 
Metbyl tert-Butyl Ether 50 51 0.886 0.896 1 NA ±30% AverageRP 
1lmS-1,2-Dich1oroethene 50 " 0.411 0.444 8 NA ±30% AverageRF 

11,l·Dicbloroethane 50 53 0.550 0.580 5 NA ±30% AverageRF 
Vinyl Acetate 250 270 0.304 0.325 7 NA ±30% AverageRF 
cis-I ,2-Dich1orocthene 50 53 0.328 0.346 5 NA ±30% AverageRF 
2-Butanonc (MBK) 250 250 0.127 0.125 -2 NA ±30% AvcrageRF 
Bromochloromcthane 50 53 0.200 0.212 6 NA ±30% AverageRF 

t Chloroform 50 52 0.545 0.567 4 NA %30% Aven.geRF 
1,1,1-Trichloroethane (TCA) 50 " 0.417 00459 10 NA *30% AvengeRF 
Carbon Tetncbloride 50 55 0.317 0.349 10 NA *30% AverageRF 
Bonun. 50 51 1.24 1.26 1 NA :1:30% AverageRF 
1,2-Dichloroethane (EOC) 50 48 00412 0.400 -3 NA ±30% AverageRF 
Trichloroethene (TCE) 50 52 0.307 0.320 4 NA ±30% AverageRF 

Il,2. Dichioropropane 50 52 0.303 0.315 4 NA %30% AverageRF 
Oibmmomethane 50 51 0.177 0.180 2 NA ±30% AverageRF 
Bromodicbloromethane 50 52 0.396 0.416 5 NA ±30% AverageRF 
cis-l,.3-0icblotopropene 50 58 0.972 1.13 16 NA *30% AverageRF 
4-Mdhyl-2-pentanone (MmK) 250 260 0.535 0.557 4 NA *30% AverageRF 

: Toluene 50 " 2.92 3.23 10 NA ±30% AverageRF 
trans-I ,3-Dicbloropropene 50 61 0.796 0.966 21 NA ±30% AverageRF 
1,1,2· Trichloroethane 50 54 0.559 0.603 8 NA ::t:30% AverageRF 
T etrachloroethene (PCE) 50 " 0.512 0.565 10 NA ±30% AverageRF 
2-Hexanone 250 270 0.347 0.368 6 NA ± 30 0/0 AverageRF 
Dibromochlorometbane 50 57 0.629 0.715 14 NA ±30% AverageRF 
l,2-Dibromoethane (EVB) 50 56 0.558 0.625 12 NA :30% AvengeRF 

f Chlotobenzene 50 54 1.91 2." 8 NA ±30% AvengeRF 
1,1,1,2-Tetrachloroethane 50 58 0.593 0.688 10 NA ±30% AverageRF 

I Ethylbenzene 50 " 2.99 3.33 11 NA :30% AverageRF 
m,p-Xylellcs 100 110 1.17 1.29 10 NA ±30% AverageRP 

Itnullt n-anl .. 1111 Q1 atUrhk (0) l"dkat,. ... 1_ ... .,1Ik fOIIt"" trIll .... 

f SPCC COIIIpOUnil t CCCCompound 

Printed: 811112009 15:12:26 Form 68 - Organic: 41 p ... 1 of 2 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QAlQC Results 

C lient: VT Griffin Services 
ProJed: NSB Kings Bay/site It Aug 09 

Second Source Calibration VeriOcaUoD 
Volatile OrCanie Compounds by GCfMS 

ICAL Type, lntcmal Standard 
An.lYIII Method: 8260B 

Averale SSV 
Anllyte Name Expected Result RF RF 

o-Xylcnc SO 54 2.54 2.74 
Sty=< 50 5. 1.74 1.96 

t Bromoform 50 53 0.407 0.431 
l l,l,2,2.Tetrachloroethane 50 52 0.739 0.766 

1,2,3. Tricbloropropane 50 55 0.217 0.237 
tr&n5-I.4-Dichloro-l-butene 50 44 0.146 0.139 
1,3•Dicblorobenzene: SO 51 1.57 1.60 
l,4-Di<:hlorobcnz.cnc 50 50 1.6) 1.62 
1,2--Dichlorobenz..ene SO 52 LSI I.S6 
I ,2-Dibrorno-3-chloroPJ1)panc: {DBCP SO 50 0.136 0.135 
Napbthalene SO 52 1.40 1A5 

Rentll ~ .. I,ll ....... rllk (*) lad''''t val_ o. .. ~ (OIIlf.1 Cf'11e .... 

t SPCC Compowul 1 CCC C ..... ud 

Printed: 8111/2009 15:12:26 Form 68 - Organic 

Semel! Request: J0903855 
leAL Date: 0712712009 

Date Analyzed: 07n112000 

l eAL ID: CALI904 
UnltJ: ug/L 

",D %Drift Crita1a Curve F1t 

8 NA ::1:30% AverageRF 
13 NA :!o30% AveragcRF 

• NA ±30% AverageRF 
4 NA ±30% AvcrageRF 
9 NA ±30% AverageRF 

NA ·12 ±30% r.m.a. 
2 NA ±30% AvengeRF 
0 NA ±30% AverageRF 
3 NA ±30% AvcnageRF 
- I NA ::1:30% AverageRF 
3 NA ±30% AverageRF 

42 POI' 
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COLUMBIA ANAL YnCAL SERVICES, INC. 

QA!QC RCliiults 

Client: VT Griffin Services Service RequHt: J0903855 
ProJed: NSB Kings BayfSile I I Aug 09 Date Analyzed: 08/0snOO9 

ConUnuin& Calibration Verification Summary 
Volatile Organic Compounds by GCIMS 

ICAL Type: Internal Standard ICAL Date: 07127120fY) 
Analysi. Method: 8260B rCALm: CALl904 

Analysis Lot: IWG0902580 
Units: ugIL 

FUe tD: \\JACKSONVlLLB1\ACQUDATA\MS52\DATA\MS529H08.B\0808-49.D Column 10: DB·VRX 

MI. Averaae CCV 
Analyle Name Expected Result RF RF RF 'Y.n %Drin Criteria Curve FIt 

Dicblorodinuorometltane 50 39 0.01 0.420 0.328 ·22 NA ±30% AverageRF 
? Chloromethane 50 48 0.1 0.431 0.414 -4 NA :30% AverageRF 
: Vinyl Chloride 50 " 0.01 0.488 0.541 II NA :20% AverageRF 

Bromometbane 50 4' 0.01 0.297 0.286 -4 NA ± 30 0/. AvcrageRF 
ChIoro<lh&ne 50 4' 0.01 0.308 0.293 ·5 NA :30% AveragcRF 
Trichloronuoromethane 50 46 0.01 0,680 0.627 ., NA ±30% AVClll.geRF 

Il,l-Oichlorocthene 50 51 0.01 0.477 0.483 I NA :20% AverageRF 
Acetone 250 250 0.01 0.0243 0.0244 I NA ±30% AverageRF 
lodomethane (Methyl Iodide) 250 220 O.oJ 0.510 0.455 ·11 NA ±30% AvengeRF 
Carbon Disulfide 250 210 O.oJ 0.962 0.820 ·15 NA ±30% AverageRF 
Methylene Chloride SO 50 0.01 0.357 0.355 0 NA ±30% AverageRF 
Methyl fert-Butyl Ether 50 52 0.01 0.886 0.925 4 NA ±30% AverageRF 
trans-I.2-Dichlorocthene 50 52 0.01 0.411 0.43 1 5 NA ±30% AverageRF 

~ I, I-Oichloroethane SO 52 0.1 0.550 0.574 4 NA :30% AverageRF 
Vinyl Acetate 250 380 0.01 0.304 0.459 " • NA ±30% AverageRF 
cis-I ,2-0ichlorocthcne 50 " 0.01 0.328 0.338 3 NA ±30% AverageRF 
2-Butanone (MEK) 250 270 0.01 0.127 0.136 7 NA ±30% AverageRF 
Bromochloromethane 50 52 0.01 0.200 0.208 4 NA ±30% AvcrageRF 

: Chloroform 50 53 0.01 0.545 0.575 5 NA ±20% AverageRF 
I, I, I-Trichloroethane (TCA) 50 52 0.01 0.417 0.437 5 NA ±30% AverageRF 
Carbon Tetrachloride 50 52 0.0) 0 .317 0.330 4 NA ±30% AverageRF 
B,nun< 50 50 0.01 1.24 1.25 0 NA ±30% AverageRF 
l .2-Dichloroethane (EOC) 50 " 0.01 0.412 0.425 3 NA *30% AvcrageRF 
Trichlorocthene (TCE) 50 50 0.01 0.307 0.306 0 NA ±30% AvcrageRF 

t 1.2-Dichloropropane 50 52 0.01 0.)03 0.314 4 NA *20% AveragcRF 
Dibromomcthane 50 53 0.01 0.177 0.188 6 NA ±-30% AvcrageRF 
Dromodichloromethanc SO 53 0.01 0.396 0.424 7 NA :30 % AverageRF 
cis-I,3-Dichloropropene 50 53 0.01 0.972 1.02 5 NA :30% AverageRF 
4-Methyl-2-pentanone (MIBK) 250 260 0.01 0.535 0.556 4 NA ±30% AverageRF 

tToJucne 50 49 0.01 2.92 2.85 ·3 NA ±20% AverageRF 
trans- I,3-Dichloropropene 50 53 0.01 0.796 0.845 6 NA *30% AverageRF 
1,1,2-Trichloroethanc 50 " 0.01 0.559 0.570 2 NA ±30% AverageRF 
Tetrachloroethcne (PCE) 50 47 0.01 0.512 0.479 -6 NA ±30% AvengeRF 
2-Hcxanone 250 260 0.01 0.347 0.367 6 NA ±30% AverageRF 
Dibromochloromethane SO 52 0.0 1 0.629 0.653 4 NA :30% AvcrageRF 
t,2-Dibromoethane (SOB) 50 52 0.01 0.558 0.577 3 NA ± )O% AverageRF 

f Chlorobcnzene 50 47 0.3 1.91 1.79 _7 NA ±30 % AverageRF 
1,1,1.2-Teancblorocthaoe 50 51 0.01 0.593 0.604 2 NA ± 30% AverageRF 

t Ethylhenzene 50 49 0.01 2.99 2.94 - I NA ±20% AverageRF 

Rnull1 fbgtod "UII U IIIlullli (") IlHIluk vIOl _ out ... ~",,,"nl ... 11 ...... 

I SPeC C_poultd t ccc COIOPOU,", 

Printed: 8/1112009 15: 12:30 Fonn 7 -Organic 43 Page I of 2 
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COLUMBIA ANAL Y11CAL SERVICES, INC. 

Q~R.esults 

CUeat: VT Griffin Services 
Project: NSB Kings Bay/Site J I Aug 09 -

Cootlnwn& CaUbntlon Verification SUllUUry 
Volatile 0ralDie Compounds by GCIMS 

ICAL Type: Internal Standard 
AOI.lym Method: 82608 

MI. Averace CCV 
Analyte Name Expected Result RF OF RF 

IIl,p-Xylenes 100 .5 om 1.\7 1.l2 
o-Xylene 50 4. 0.01 2.54 2.47 
Styrene 50 50 0.01 1.74 1.72 

t Bromoform 50 4. 0.1 0.407 0.391 
t J,I.l,2-Tetrachloroethane 50 48 

1,2,3-Trichloropropane 50 51 
Inn5-I ,4--0ichloro-2-butc:ne 50 42 
I.)-Dichlorobenzene 50 48 
1,4-Dich10r0bcnzene 50 47 
1,2-Dicblorobemenc 50 50 
1.2-Dibromo-J·ehloropropane (DBep 50 53 
Naphthalene 50 57 
1,2-Dichloroethanc44 50 4' 
4-Bromofluorobcnzenc 50 44 
Dibromofluoromcthanc 50 46 
Toluenc-d8 50 48 

_alb n..cpd "ll'1I" •• .-iItWI (.) ......... nl_ ... ",* ( .. lroI ulC~ 

t SK'C C....,...1Id 

Printed: 811112009 
p:\SIaI~topt'.F0nn7.JtII; 

15:12:30 

0.3 0.739 0.706 
0.01 0.217 0.223 
0.01 0.146 0.130 
0.01 1.57 1.53 
0.Ql 1.61 1.53 
0.01 t.sl 1.52 
om 0.136 0.143 
0.01 1.40 1.59 

0.177 0.168 
1.04 0.917 

0.298 0.274 
2.34 2.23 

t CCC CM2pOIIIId 

Fonn 7 - Organic 

Servlee Request: 10903855 
Date Analyzed: 08/0812009 

ICAL nile: 07127120fY) 
[CALID: CALl904 

Aaalysis Lot: lWG0902580 
Unltl: ugIL 

% D %Drlfl Criteria Cul'l'e Fit 

·5 NA :30% AverageRF 
·3 NA *30% Ave:rageRF 
·1 NA ±30% AverageRF 
-4 NA *30% AvcrageRF 
-4 NA ±30 % AvcrageRF 
3 NA * 30 % Aven.gcRF 

NA ·16 ±30% Lino" 
.) NA ±30 % AvcrageRF 
·5 NA ±30% Aven.geRF 
I NA ±)O% AvengcRF 
5 NA ±30% AverageRF 
13 NA ± 30% AvcngcRF 
·5 NA ±30% AvcrageRF 

· 12 NA *30% AvcragcRF 
·8 NA ::1::30% AveragcRF 
·5 NA ±30% Aven.gcRF 

44 Pag' 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Results 

Client : VT Griffin Services 
Project: NSB Kings Bay/Site 11 Aug 09 

Analysis Mdhod: 8260B 

File ID .N. 

~ 
,KBA." 

CBA·' 
CBA· ' 

CBA·' 
I.D CBA·' 

~ 

Prinre<!: 08/ 11 12009 15:12:34 
p:lSw lth'Ctyau.LrpN'onnI.rpC 

7 , 
7 

11 · 1 

Analysi. Run Log 
Volatile O .... anie Compound. by GClMS 

.• hr, 

IS"""I. ·3 

~ 

Fonn 8 - Organic 

Dot, 
Awysb 
Startai 

Service Request: J0903855 

Analysis LoI: IWG0902580 
Instrument ID: MSSZ.i 

Column: DB-VRX 

Date 
S .. rt Anlly.1I F ..... 
Tim< Q F1nlJbed Time 

10,42 10,42 

11 ,43 1,43 

12 ,10 12,10 

13,0' l3,m 
13,30 13,30 
13,5. 13,51 

14023 14,23 

14"0 14,'0 

" , I. 15,17 
5, .. 5, .. 

'."0 '."0 
16,37 

~ IN4 
17,30 17,30 
17,56 1705. 
IS,23 IS,23 

IS,'O 1S,'0 
19,1. 19,1. 

19,40 19,43 

20,10 20,10 
20,,, 20,,, 

'''03 '''03 
21,30 21,30 

45 
Page I of I 

S~SC! RcfcTencc: RR2?953 



COLUMBIA ANALYTICAL SERVICES, INC. 

CUeDt: 
PrOJect: 

_ Sample Matrb:: 

VT Griffin Services 
NSB Kings BaylSite 11 Aug 09 
Waler 

QAlQC Result. 

E:l:tracUoD Prep Lot: 
Voladle Orearut Compouud. by GeIMS 

EnractioD Method: EPA 5030B 
ADaly.is Metbod: 8260B 

Sample Name 

KBA·ll -34-AUG-09 
KBA-ll·37-AUG-09 
KBA·ll·16-AUG-09 
KBA·ll·13A·AUG·09 
KBA·11 · 13A·AUG-09·DUP 
Method Blank 
KBA·ll·13A·AUG-09MS 
KBA-II-I3A-AUG·09DMS 
Lab Control Sample 

Printed: 08/1112009 15:12:38 
p:1S~'O)oII;I~~Lrpt 

Lab Code 

J0903855-OO1 
)0903855-002 
J0903855·003 
10903855·004 
J0903855-OO5 
IWG0902579-4 
JWG0902579·1 
JWG0902579-2 
JWG0902579·3 

Date D ... Sample 
CoUected Received Amouat 

08105/09 08106109 5ml 
08/05109 08f06l09 5m1 
08105/09 08'06109 5ml 
0&105109 08/06109 5m1 
08105109 08I06I09 SmI 

NA NA SmI 
08105109 08/06/09 SmI 
08/05/09 0&106109 Sml 

NA NA 5m1 

Form 9· OJglltlie 

Service Request: J0903855 
Date EItracted: 08/0812009 

Extut::doD Lot: JWG0902579 
Lenl: Low 

F .... 
Velunle ./. SoUd. Notf' 

5ml NA 
5ml NA 
5ml NA 
Sml NA 
Sml NA 
5ml NA 
SmI NA 
5m1 NA 
5ml NA 

46 
Page 1 of I 
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Validation Package 

9143 Philips Highway, Suite 200 
Jacksonville, Florida 32256 

Phone: (904) 739-2277 Fax (904) 739-2011 
www.caslab.com 

47 



Organic Analysis: 
Volatile Organic Compounds by GC/MS 

Validation Package 

48 



Organic Analysis: 
VolatHe Organic Compounds by GC/MS 

Validation Package 

QC Reports 

49 
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COLUMBIA ANAL YflCAL SERVICES, INC. 

CUenC: 
Project: 

.--Sample MatJ'U: 

VT Griffin Services 
NSB Kings BaylSite 11 Aug 09 
Water 

QAIQC '<pOrt 

Surroaate Recovery Summary 
Volatile OrlaDl~ Compound. by GCIMS 

Extnc:tion Method: EPA 50308 
AnalysUi Method: 82608 

~!!l!Rle Na!M l=!!i! ~9:!Ie Surl ~ Sur3 

KBA·ll·3+AUG-09 10903855·001 
KBA-11-37-AUO-09 J0903855·002 
KBA-11-16-AUG-09 10903855·003 
KBA-ll-I3A-AUG-09 10903855-004 
KBA-l1-13A-AUG-09-DUP 1090)855-005 
Method Blank JWG0902519-4 
KBA-ll-13A-AUG-09MS JWG0902579-t 
KBA-Il-J3A-AUG-09DMS JWOO902S79·2 
Lab Control SaIq)le IW00902S79-3 

Surroaate Rccevtry C811trol Limits (%) 

Surl - 1.2-Dicblorocthane-d4 
Sur2 '"' 4-Bromofl.uorobenzene 
Sud - Dibromofluoronxthanc 
Sur4 - Toluene..d8 

92 

97 

" 97 
9S 
97 

" 97 
94 

71-122 
75-120 
82-116 
88-117 

.... 11I1IIaM whll .. _ ...... (.) IadlHle wal_ OIIbJcIt _troI crlIniL 

~Ib fItIcIH _lUI • powId (f) !.ikm 11K uatni n1l".. b DOt ...,unbk. 

Printed: 08/11/2009 15:12:48 
p:lSlealIb'Crystt.L,rpN'onr!Lrpe 

" " 89 92 
89 92 
89 92 

" 92 
89 92 
89 94 
8. 96 
87 " 

Form 2A. Organk 

~ 

103 
103 
lOS 

10' 
100 
lOS 
101 
10' 
99 

Servlu Reqllest: J0903855 

Unitt: PERCENT 
Level: Low 

1 of 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QAlQC Report 

Client: VT Griffin Services Semee Request: 10903855 
ProJect: NSB King. BaylSite II Aug 09 Date Analyzed: 08108/2009 

Time Aulyzed: 11 :43 

IDierMI Sbndnd Am ud RT Summary 
Vobtile 0rc.Rle Compounds by Ge/MS 

FlleW: \UACKSONV1LLEI\ACQUDATA\MS52\DATA\MS529H08.B\o Lab Code: IWG090258()'2 
IDStrumelll W : MS52.i Analysi' Lof: IWG0902580 
Analysis Method: 8260B Column : DB.vRX 

1,4-Dicblorobenzene-d4 Chlorobenzenc..d5 Fluorobenzcne 

AIll l!I M!! RT M!! BI 
RaaJts -> 132,403 11 .33 156,009 890 352,164 5.55 

UpPer Llmlt--> 264,806 11.83 312,018 9.40 704,328 6.05 
Lower Llmh-> 66,202 10.83 78,005 8.40 176,082 5.05 

ICAL Result-> 146,599 11.33 154,420 8.90 372,570 5.55 
Au.r:14,. Alull)'l'a" 

Lab Control Sample IWG0902579-3 127,365 11.33 148,790 8.90 347,710 5.54 
Method Blank IWG09025794 110,214 IIJ3 134,507 8.89 324,822 S.SS 
KBA·11·)4·AUG-09 J0903855-ool 1I0,617 11.33 132,174 8.90 327,214 S.sS 
KBA-11-37-AUG-09 J0903855-002 111,673 11 .33 137,048 8.90 323,628 5.55 
KBA-l1-16-AUG-09 10903855-003 1l1.736 IlJ3 132,676 8.90 327.206 5.55 
KBA-II- I3A-AUG..09 10903855-004 112,088 11.33 135.684 8.90 323.223 S.S4 
KBA-II-13A-AUG-09-DUP J0903855-OO5 113.332 11.33 136,678 8.90 323,843 5.54 
KBA- I I-13A-AUG-09MS JWG0902579-1 127,902 11.33 145,.582 8.90 337,116 S.S4 
KBA-II-13A-AUG-09DMS IWG0902579-2 129,254 11.33 146,299 8.90 338,309 5.55 

Form 28 - Organic: 51 Page I of I Printed: 0811112009 15:12:56 
p~lpN'oom2J$l" superSet~, RR299SJ 



COLI1MBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrh:: 

VT Griffin Services 
NSB Kings Bay/Site II Aug 09 
W .... 

QAlQCR_ 

Service Request: J0903855 
nate EJ.traded: 08l08nOO9 
Date Analyzed: 0810812009 

MatriJ. Spike/Duplicate Matm Spike Summary 
Volatile Organic. Compounds by GCIMS 

Sample Name: 
Lab Code: 

KBA·11~13A-AUG'()9 

J09038S5·004 

Extraction Method: EPAS030B 
Analysu Method: 8260B 

Analyte Name 

Dichlorodifluoromcthane 
Chloromethane 
Vinyl Chloride 
Bromomethan.e 
Chloroelhaoe 
Trichlorofluorometbane 
I,I-Dichloroethene 
Acetone 
lodomethAl1e (Methyl Iodide) 

:arbon Disulfide 
Methylene Chloride 
Methyl tm-Butyl Ether 
ttans-l.2.Dichloroethene 
I,I-Dichloroethane 
Vinyl Acetate 
cis- l.2~Dichioroethene 

2·Butanone (MEK) 
Bromochloromcthane 
Chlorofonn 
I, I, I-Triehloroethane (rCA) 
Carbon Tettachloride 
B=, 
t.2-Dichloroethane (£DC) 
Trichloroethene (TCE) 
1,2-Dicbloropropane 
Dibromomethane 
Bromodichloromethane 
cis- I,3.Dicb]oropropene 
4-Methyl-2-pentanone (MIBK) 

Toluene 
trans-I,3.Dichloropropem: 
I,I):-Trichloroethane 
Tettachloroelhene (peE) 
2·Hexanone 

Sample 
Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
17 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

7.' 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO ,., 
NO 

KBA~11-13A~AUG-09MS 

JWG0902579~1 

Matrb Spike 

Result EJ.pected %Rec 

19.1 

19.8 
21.8' 

16.3 
22.7 

22.0 

23.2 

112 
93.3 
99.' 
20.5 
21.9 
23.8 

22.2 
123 

3\1.6 

108 
21.0 

22.1 
23.1 
22.l 

2\.7 
21.0 
30.2 
21.0 

2IJ 
215 
18.2 

112 
21.1 
16.4 
21.8 
31.\1 
116 

20.0 
20.0 
20.0 

20.0 

20.0 

20.0 

20.0 
100 
100 
100 
20.0 
20.0 
20.0 

20.0 

100 
20.0 

100 
20.0 
20.0 

20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 

100 
20.0 
20.0 
20.0 
20.0 
'00 

96 
99 

10' 

" II. 
110 
116 
112 
OJ 
99 
102 
109 

"' III 
123 

'" 108 

10' 
III 
lIS 

'" '08 
10' 
112 
10' 
106 
10' 

'1 
III 
106 

" 109 
112 
'1 6 

Rnolb n_utel .. ltII lUI atemll (*) IndIUle nl,," Mlh>1M .... Inli ulr«IL 

RuuU:o "lID" .. lib I polUdd (I) I_"lute tbe ...... mot ent .. '!. II not Ippliuble. 

Units: ugIL 
Basis: NA 

Level: Low 
Extraction Lot: JWG0902579 

KBA·I ) ~13A~AUG-09DMS 
JWG0902579-2 

Duplicate Matrh: Spike 

Result EJ.pected %Rec 

17.8 
23 .7 
23.7 

IS.S 

25.' 
21.S 

22.' 
119 

93.5 
97.0 
20.0 
22.1 

23.1 
".3 
IJ3 

40.5 

lIS 
21.2 
22.0 
2304 

22' 
2Ll 
23 .9 
30.7 
2\.4 
21.7 
21.S 
17.\1 

11' 
21.S 
16.9 
20.9 

335 

"' 

20.0 
20.0 
20.0 

20.0 

20.0 

20.0 

20.0 
100 
100 
100 
20.0 
20.0 

20.0 
20.0 

100 
20.0 

100 
20.0 
20.0 

20.0 
lO.O 

20.0 
20.0 
20.0 
20.0 

20.0 
20.0 

20.0 
100 

20.0 
20.0 
20.0 
20.0 
,00 

89 
119 

I" 
79 

127 

109 
'IS 
119 
OJ 
97 
100 
110 

"' III 
III 

"' 11' 
106 
110 
117 

'" 107 
120 
114 
107 
108 
107 
90 
lIS 
10. 

" 10' 
110 
I l' 

O/.Rec RPD 
Limits RPD Limit 

67-151 7 
73·ll9 IS 
18·141 S 

78·12\1 3 
76-129 12 
81·133 
79-lll 
56-139 6 
74·134 0 
71-146 2 

75-123 3 
69·126 I 
76·125 0 
7S-12S I 

43-163 8 
75- 127 2 
63-134 6 
80..124 
81-124 
76·130 2 
76-131 0 
71·123 2 
74.126 13 
77-128 
77-122 2 
78-124 2 
7\1·125 0 
77-117 
65-1)8 2 
86-119 2 
75·120 3 
n-l14 4 
79-123 S 
63-142 2 

30 
30 
30 
30 
30 
30 
30 
JO 
30 
30 
30 
30 
30 
30 
30 
)0 
30 
JO 
30 
30 
30 
JO 
30 
30 
JO 
JO 
30 
30 
JO 
30 
30 
30 
JO 
JO 

'cft.enI ~ and rdaliYC pm:nt dil!i:n::n<:a (RPO) l1I: <ktt:mI*" by \be. IOItwuc uPQa \<tiues ia the u1culetion wt.icto ...... not been ........s...l 

Printed: 08/ 1112009 15:13:00 
p:\SIeallh\Cl)'$U.lrpl\florm3DMS.~L 

FotID 3A - Organic 52 
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COLUMBIA ANALYTICAL SERVICES. INC. 

QAIQC R.epon 

CUmt: VT Griffin Services Servi~e Requat: 
Project: NSB Kings BaylSilc II Aug 09 Date Ertracted: 
Sample MatrlJ:: Watcr Da.te Analyzed: 

Matrb: Spike/Duplicate MatrlJ: Splitt: Summary 
Volatile Or&.ru~ C ompounds by GCIMS 

Sample Name: KBA· II · IJA-AUO-09 
Lab Code: J0903855-004 

Extractfon Metbod: EPA 5030B 
Analysb Method: 82608 

KBA-II -13A-AUG..09MS 
l',VG0902S79·1 

Sample 
Matm Splb 

Analytt Name Resull Result EJ:pected 

Dibromoc:h1oromethane NO 19.6 20.0 
1,2-Dihromoethane (EDB) NO 21.8 20.0 
ChIorobenzeoc 0.63 21.0 20.0 
1,1,1,2-Tctrac.bloroethane NO 2M 20.0 
Ethylbcnzcnc 0.48 22.1 20.0 
m.p-Xyienes NO 40.' 40.0 
o-Xylene NO 20.6 20.0 
S<y=o NO 17.8 20.0 
Bromoform NO IS,) 20.0 

1, 1,2,2· Tetrachloroethanc NO 2U 20.0 

1,2,3-Tric:hloropropanc NO 21.4 '20.0 

nns-I,4·Dichloro-2·butme NO NO 20.0 
1,3-Dichlorobenzene NO 19.0 20.0 
1,4· Dichlorobenzene 0.82 20.5 20.0 
l,l· Dichlorobenzene NO 20.) 20.0 
1.2-Dibromo-l-cllloropropane (DBCP NO 19.4 20.0 
Naphthalene ,~ 27.1 20.0 

a-.tII ~ with .. _ lilt (.) l~oiIcau nJIID .... lH COlli"'" n11tri&. 

..,.. flaa" .ttJo • ,....., (W) "dr.M 1l1li -.. en"",, " IIOC appIkabI~ 

""'" 98 
109 
102 
102 
108 
10' 
IOJ 
89 
17 
107 
107 
0 , ., 
98 
101 
97 

". 

Units: 
Baus: 

LeyeJ: 
E.J:trac:tlon Lot: 

KBA· ll·t3A·AUG·09DMS 
JWG0902579·2 

Duplicate Matrb Spike ", .... 
" ... It Xq>«"" V. Rec: Umlu 

19.2 20.0 9' 78- 124 
21.8 20.0 '09 81·119 
20.9 20.0 101 81·120 
20.·1 20.0 101 82·lI 8 
21.9 20.0 107 87-122 
40.' 40.0 100 82. 120 
20.6 20.0 10J 85·] i9 
17.1 20.0 86 84·126 
14.9 20.0 74 70-129 
21.7 20.0 108 72·127 
11.S 10.0 108 76-113 
NO 20.0 0 , 22·135 
19.1 20.0 ., 76·114 
20.2 20.0 97 75·11 5 
10.) 20.0 101 77- 11 6 
20.6 20.0 JO' S4-120 

27.' 20.0 J22 46-113 

_ Pcrunt ~ IUId. rdaIi~ perea! difftn:llo:a. (RPD) _ ~ by 1M ~ WnI ..,J1Ief; mille. calcdation wbiclI baw DOt ben. n:NndD;I. 

10903855 
08/0812009 
0810812009 

ugIL 
NA 

Low 
JWQ0902579 

RPD 
RPD Umi. 

2 JO 
0 JO 
0 JO 

JO 
3D 

I ' 0 
0 ' 0 

• '0 , '0 
2 '0 
I '0 

JO 
'0 

2 '0 
0 ' 0 
6 3D 
2 , 0 

Printed: 08/1112009 15:13:00 
p:lSlUlthlCryolol.rpIIl'ormJ[)t.fS.fl)t 

Form 3A - Organi<: 53 Page lor 2 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QAJQCR<pOrt 

Client: VT Griffin Services 
Project: 

_ Sample Maim: 
NSB KiDgs BaylSite II Au& 09 
Water 

-

Extraction Method: EPA 5030B 
Analysis Method: 8260B 

Aaalyte Name 

Dichlorodifluoromethane 
Ot10r0metbane 
V my I Chloride 
Bromomethane 
Cbloroethane 
Trichlorofluoromethane 
1,I-Dichloroethenc 
Acetone 
lodomethane (Methyl Iodide) 
Carbon Disulfide 
Methylene Cllloride 
Methyl ten-Butyl Bthe7 
trans-l,l--DichloroetbeDe 
1,1-Dichloroethane 
Vinyl Acetate 
cis-l,2-Dichloroetheac 
2-Butanone (MEK) 
8romochloromctbanc 
Chloroform 
1,1 ,I-Trichloroethane (rCA) 

Carbon TetncWoride 
Bonune 
1,2-Dicbloroethane (EDC) 
Triohl<>n><1hone (TCE) 
1,2-DicbJoropropane 
Dibromomethane 
Bromodichlorometbane 
cis-I ,3-Dichloropropenc 
4-Methyl-2-pentanone (MmK) 
Toluene 
trans-I,3-Dicbloropropene 
1,1,2-Trichloroethane 
Tetracbloroethenc (PCE) 
2-Hexanone 
Dibromochloromcthane 
1,2-Dibromoethanc (£DB) 

Lab Control Spike Summary 
Volatile Organic Compounds by GCIMS 

Lab Control Sample 
JWG0902S79-3 

Lab Control Spike 
%R« 

Ruult E:r.puted %R~ Llmlb 

17.7 20.0 .. 69-138 
20.9 20.0 105 67-135 
22.S 20.0 112 78-132 
20.0 20.0 100 79-130 
20.4 20.0 102 74-126 
20.6 20.0 103 74-134 
22.1 20.0 III 78-130 
108 100 108 67-133 
93.7 100 94 68-134 
92.2 100 92 76-138 
20.4 20.0 102 72-124 
21.4 20.0 107 75-129 
23.0 20.0 115 11-124 
12.1 10.0 110 80-128 
150 100 ISO • 61-148 
21.5 20.0 108 80-126 
108 100 108 73-117 
21.4 20.0 107 79-129 
2l.S 20.0 108 83-124 
22.2 20.0 111 79-124 
21.7 20.0 108 81 -125 
21.2 20.0 106 79-119 
21.1 20.0 106 8~124 

20.9 20.0 105 76-124 
21.6 20.0 108 79-123 
21.5 20.0 107 83-123 
21.2 20.0 106 81 -123 
2l.S 20.0 107 86-123 
Il3 100 Il3 72-136 

21.6 20.0 108 86-117 
21.0 20.0 105 &3-124 
21.6 20.0 108 86-114 
21.1 20.0 105 80-121 
114 100 114 71-138 
20.4 20.0 102 82-121 
22.0 20.0 110 88-117 

bAllb rt.aH .. Ilh lUI atft'llk (*) Iidiute vl.l_ OIII.loIIe unlt.t crherlL 

Service Request: J0903855 
Oa.le Extraded: 08108/l009 
Date Aaalyud: 08lO8nOO9 

Units: ugIL 
Balis: NA 
Level: Low 

Extraction Lot: JW00902579 

~t ~ IIICI n:latiw pcoccnI di"""- (RPD) "" drlennil,ocI t.,1M IO~ wiq n1_ 1a !be ~ .midi. ~ lICIt boca rOIIDded. 

Printed: 08/1112009 15:13:04 
p:\SIa.Ilh\Cr)l .... ~LCS."" 

Form 3C - Organic 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QAlQC Report 

CUeat: VT Griffin Services 
ProJec~: 

_ Sample Matrb:: 
NSB Kings Bay/Site 11 Aug 09 
Water 

Lab COQtrol Spike Summary 
Vol_tne Org.nl~ Compouod. by GCIMS 

E:rtn.ction Method: EPA 5030B 
Aoalysft Mdbod : 82608 

Lab Control Sample 
JWG0902S19-J 

Lab Cutro) Spike 
-J.RK 

Analyte Name Result Expected %Rn Limits 

Ch1orobcnzcoe 20.4 20.0 102 86..113 
1,1,1,2-T ctrlcbloroethane 20.5 20.0 103 8!i-1l7 
Ethylbcnzme 21.6 20.0 108 90-118 
m,p-Xylenes 40.6 40.0 101 86-121 
o-Xylcne 21.0 20.0 lOS 89-119 
Sty=c 21.0 20.0 105 89·122 
Bromofonn 17.5 20.0 87 68·129 
1,1 ,2,2-Tetrachloroethane 20.9 20.0 104 83-120 
1,2,3· Tricbloropmpane 22.2 20.0 III 83·123 
Inml-l.4·Dichl~2-bUiene 20.3 20.0 102 53·143 
1,3-Dichlorobenzene 20.6 20.0 103 83·112 
1,4-Dicb1orobeuzcnc 20.1 20.0 100 83-113 
l,l-Dichlorobenzene 21.5 20.0 108 84-115 
I ,2-Dibromo-3.cltloropropane (DBep 20.8 20.0 104 62-123 
NaphthaleJlc 23.6 20.0 118 59-135 

ItauttJ fIqpd"lCIt IlllliIlrrIdI r) ladlufe n.l_ OUbhk toftlMII (nluia. 

Service Request: J0903855 
nate Extracted: 0810812009 
Date Analyzed: 081OBnOO9 

Units: ug/L 
Buts: NA 
Level: Low 

Extncdon Lot: JWQ0902S79 

~\ ~eI WId n:1t.I:i...., paUIIlctiff_ (IU'D) .,.. ~ by ~ toftwl:N.wa,: vaI_ in ~ calculllioo wbleb .t.W'!IIIt Ileal ~ 

Printed: 0811112009 15:13:04 
p:\!IcnJth'C!)1olllrpt\Fann3LC$.rpI 

Fonn 3C - Organic 
55 
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COLUMBIA ANALYTICAL SERVICES, )NC. 

QAIQC Report 

Clieat: vr Griffin Services 
Projet:t: 

_ Sample Matrlr. 
NSB Kings Bay/Sire II Aug 09 
Water 

Service Request: J0903855 
Date Extracted: 0810812009 
Date Abalyzed: 0810812009 
Time Analyzed: 13:03 

-

Method Blank Summary 
Volatile- Orgallic Compounds by GC/MS 

Sample Name: 
Lab Code: 

Method Blank 
JWQ0902579-4 

Extraction Method: EPA 5030B 
Analysu Method: 82608 

This Method Blank applies to the (ollowing analyses: 

Slmpie.N&m£ 
Lab Control Sample 
KBA-J1·34-.AUG-09 
KBA-II-31-AUO-09 
KBA-l1-I6-AUG-09 
ICBA-II-13A-AUG-09 
KBA-l l·13A-AUO-09-DUP 
KBA-II-13A·AUG-09MS 
ICBA-11·13A·AUG·09DMS 

Printed: 0811112009 15:13:14 
p:\S ... !th'CJy&lal.!JIN'0rm4!riupt 

Labc .... 
JW00902579·3 
J09038S5-ool 
J090385S·oo2 
10903855·003 
J09038SS-004 
J090385S.()(lS 
JWG0902S79-1 
JWG0902579·2 

File ID: J:\MS52\DATA\MS529HOS.BIDS08-52.D 
Instrument ID: MS52.i 

Level: Low 
EstractioD Lot: JWG0902579 

llau T'-
FUem """" .. . ... ,,,.. 
J:\MSSIIDATA\MSS29HOS.B\0808·S0.0 08108109 12:10 
J:IMSS2\DATA\MS529H08.B\OS08-53.D 08108109 13:30 
J:\MSS2\DATA\MS529H08.B\080S-S4.D 08108109 13:57 
J:\MS52\OATA\MSS29HOS.B\0808-5S.D 08108109 14:23 
J:\MSS2\DATA\MSS29H08.B14J808-S6D 08108109 14:S0 
J:\MSS2\DATA\MSS29H08.EM808-S1.D 08108109 15:17 
J:'lM:SSZlDATA\MSS29H08.8'4l80S-70.D 08108109 21 :03 
J:\MSS2\DATAIMSS29H08.B'D808-71.D 08108/09 21:30 

Fonn 4A - Organic I of I 



COLUMBIA ANALYTICAL SERVICES. INC. 

CUent: 
Project: 

__ Sample MalriJ:: 

VT Griffm Services 
NSB Kings BaylSite II Aug 09 
Water 

QAJQCR_ 

Seniel! Request: J0903855 
Date E:rtrac:ted: 08108/2009 
Dare Analyzed: 0810812009 
TtmeAnalyud: 12:10 

La.b CODtrol Sample Summary 
Volatoe Orpnlc COmpoUDdI by GCIMS 

Sample Name: 
Lab Code: 

Lab Control Sample 
JWG0902579-3 

Extraction Method: EPA 50308 
Analysis Metbod: 8260B 

ThI5 Lab Control Sample applie5 to the roUowing analyses: 

Sample Name 
Method Blank 
KBA.II-)4-AUQ-09 

KBA-II-37-AUG-09 
KBA-II-I6-AUO·09 
KBA-II-I3A-AUO-09 
KBA-II .. 13A-AUG-09-DUP 
KBA-II-J)A-AUG-09MS 
KBA-II -13A-AUG-09DMS 

Printed: 08/1112009 15:13:22 
p:\&nllb'Cl)SlI1.rpllPoorr04LCS.11lI 

LlbCode 
JWG0902S 79-4 
109038SS-001 
109018SS~ 

109038SS-003 
J0903SU .. OO4 
J0903155..oo5 
IWG0901S79-1 
JWOO902.S79-2 

FUe ID: J:\MSS2\DATA\MSS29HOB.B\0808-S0.0 
Instrument ID: MS52.i 

FUeID 

Level: Low 
E:draction Lot: JWG0902579 

J;\MSS2\DATA'>M.SS29H08.BIlIS08·S2.D 
1:IMSS2\DATAIMSS29H08B'10808·S1.D 
J:IMSS2\DA T A\MSS19H08.9\0808-S4.D 
J;\MS5l\DATAIMSS29H08.B\0808-SS.D 
J:\MS'2'DA T A\MS'29HOS.B\OSOS-S6.D 
1:\MSS2\DATA\MS529HOS.B\OSOI-".D 
J:\MSS2I.DATA\MSS29HOS.BIllS08-70.0 
J:\MSS2\DATA\MSS29H08.IMSOS-7ID 

Form 48 - Organic 

Date TI_ ""- .. -
0&I08I09 13:0] 
08108109 1]:30 

0111<>8/09 13:57 
08108/09 14:23 
0.I08I09 14:50 
08108109 15:17 
0&/0.". 21 :03 
08J()8/09 21 :]0 

57 
Pase 1 or 1 



Organic Analysis: 
Volatile Organic Compounds by GelMS 

Validation Package 

Raw Data 

58 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: VT Griffin Services 
Project: NSB Kings BayJSilc II Aug 09 
Sample Matrb: Waler 

Volalile Oraanle Compounds by GC/MS 

Sample Name: KBA-II-34-AUG-09 
Lab Code: J09038ss·001 

Extracuon Method: EPA 5030B 
Anatysp Method: 8260B 

Analyte Name 
Dich1orodifluoromctbane 
Chloromethane 
Vinyl Chloride 

Bromomethane 
Chloroelbane 
TrichlOrllfluorometbane 

1.1-DicWoroethene 
Acetone 
lodomethane (Meth.yI Iodide) 

Carbon Disulfide 
Methylene Chloride 
Methyl ten-Butyl Ether 

1nms-1 ,2-Dichloroethene 
1,1-Dichloroethane 
Vinyl Acetate 

cis-I,l-Dlchloroethene 
2-Butanone (MEK) 
Bromochloromethane 

Chloroform 
1.1,1· Trichloroethane (TCA) 
Carbon Tetrachloride 

Benzene 
1 ,2-Dichloroethane (EDC) 
Tric:hloroetbene (fCE) 

1.2-Dichloropropane 
Dibromomethatlc: 
Bromodichloromethane 

cis- t ,3-Dichloropropene 
4-Methyl-2-pcntanonc: (MlBK) 
Toluene 

trans- t ,3-Dichloropropenc 
1,1,2-Trichloroethane 
Tetrachloroelhene (peE) 

2-He:x.anone 

COl1uncnts, 

Printed: 08/1112009 15:13:25 
polStes llhlCryotal. rptIPorml m. 'Ill 

Result Q 
ND V 
NOV 

0.83 J 

NOV 
NOV 
NOV 
NOU 
NOV 
ND U 
NOU 
NO V 
NOV 
NOU 
NOU 
NOV 
180 
NOV 
NOU 
NO U 
NOU 
NOU 
NOU 
NOU 

0.76 J 

NOU 
NOU 
NO U 
NOU 
NOV 
NOV 
NOV 
NOV 
4.2 

NOU 

Dilution 
MRL MOL Fador 

20 0.23 
1.0 0.17 
1.0 0.2S 

1.0 0.14 
5.0 0.19 
20 0.25 

1.0 0.16 I 
SO 2.' I 
5.0 2.5 

10 0.84 
5.0 0.72 
2.0 0.072 

1.0 0.13 
1.0 0.56 
10 0.60 

1.0 0.12 
10 0.56 
5.0 0.14 

1.0 0.10 
1.0 0.21 
1.0 0.18 

1.0 0.52 
1.0 0.15 
1.0 0.15 

1.0 0.051 
5.0 0.12 
1.0 0.10 

1.0 0.12 
25 0.37 
1.0 0.52 

1.0 0.12 
1.0 0.21 
1.0 0.22 

25 0.36 

Fonn IA - Organic 

Servl~e Request: J09038SS 
Dale Collceted: 08/0512009 
Oate Received: 0810612009 

Units: ugIL 
Bub: NA 

Level.: Low 

Dale DaCe E:rtnction 
~tr2Cted Analyzed Lo. Note 
08108109 08/08109 JWG0902S79 

08/08/09 08/08109 JWG0902579 
08108109 08/08109 JWG0902579 

08108109 08l08f()9 IWG0902579 
08l08f()9 08108109 IWQ0902S79 

08108/09 08108109 JWG0902579 

08108/09 08/08/09 JWQ0902S79 
08108/09 08108/09 IWG0902S79 
08108109 08108109 JWG0902.S79 

08/08109 08108/09 JWQ0902579 
08108109 08108/09 JWG0902S79 
08/08/09 08/08/09 JWG0902S79 

08108109 08lO8f()9 JWG0902S79 
08108/09 08/08109 JWG0902579 
08108109 08108109 JWQ0902S79 • 
08108/09 08/08109 JWQ0902S79 
08108109 08/08109 JWG090lS79 
08/08/09 08lO8f()9 lWCi0901579 

08/08109 08/08/09 JWOO902579 
08/08109 08/0&/09 JWOO901579 
08/08/09 08lO8f()9 IWG0902S79 

08108109 08/08109 JW00902S79 
08108109 08108109 IWOO901579 

08108/09 08108109 IWG0902579 

08lO8f()9 08lO8f()9 IWOO902S79 
08108/09 08108/09 IW00902579 
08108109 08108/09 JW00902S79 

08108/09 08lO8f()9 JWG0902579 
08lO8f()9 08/08109 JW00902S79 
08lO8f()9 08108/09 JWOO902579 

08/08109 08/08109 JWG0902S79 
08/08109 08/08109 IWGQ901S79 
08/08/09 08/08109 JWG0902S79 

08/08109 08108109 IWG0902.S79 

59 Pog' 
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COLUMBIA ANALYTICAL SERVICES, INC. 

CUent: 
Projtd: 

__ Sample Matrix: 

VT Griffin Services 
NSB Kinp BaylSite II Aug 09 
W.te>" 

Analytical Re$\l]u 

Volattle Organic Compounds by GCIMS 

Sample Name: KBA· ll -34-AUG.09 
Lab Code: J0903855-OO1 

ExtractioD Method: EPA 5030B 
Analylb Metbod: 8260B 

Dilution 
Anallte Name Result Q MRL MDL Fador 
Dibromocbloromethane NDV 1.0 0.11 
1,2-Dibromoetbanc (EDB) ND V 1.0 0.18 
Chlorobenzene NDV 1.0 O.IS 
1,1, 1,2-T etn.chloroethane NDV 1.0 0.10 
Ethylbenzene NDV 1.0 0.10 
m,p--Xylcnes NDV 2.0 0.22 
o-XyJene ND V 1.0 0.10 1 
S,>=' ND V 1.0 0.05t 

Bromofonn NDU 2.0 0.12 
I , 1,2,2· Tetrachloroethane NDU 1.0 0.15 
I ,2,3-Trichloropropane NDU 2.0 0.16 
rrans·I,4-Dichloro-2-bute!lc NDU 20 1.1 
1,3-Dicblorobenzene NDU 1.0 0.14 

_ 1,4-Dlcblorobenune 1.3 1.0 0.14 

1,2-Dicblorobenzcnc NDV 1.0 0.17 
1.2.Dibromo-J-chloropropene (DBCP NDV ' .0 0.26 
Naphthalene NDU 10 0.25 

• Sec Case Narrative 

COIItTol D ... 
SulTOlatc Name e;.Rec UmIb ADuyud Not. 

l .2-Dichlor0ethaDe-d4 92 71-122 08108109 Acceptable 
4-Bromofluoroben:u:ne 8S 75-1 20 08/08109 Acceptable 
DibromoRuoromethaDe 88 82-116 08/08109 Acceptable 
Tolucnc-d8 103 88-1 17 08108109 Acceptable 

Commmb: 

D ... 
EItracted 

08/08109 
08/08109 

08108/09 
08108109 
08/08109 

08108/09 
08/08/09 
08/08109 

08/08109 
08/08/09 
08/08109 

08/08/09 
08/08109 
08/08/09 

08108109 
08/08109 

' 08/08/09 

Service Request: J0903855 
Date Collected: 0810512009 
Dale Received: 0810612009 

Units: ugIL 
Basi,: NA 

Level: Low 

Date EItradJoD 
Analyzed Lot Note 
08/08109 JW00902579 
08/08/09 JWG0902S79 

08108109 JWQ0902S79 
08108109 JWOO902S79 
08/08/09 IWG0902S79 

08/08109 SWG0902S79 
08108/09 IWG0902S79 
08/08109 IWG0902S79 

08108109 JWG0902S79 
08108/09 IWG0902S79 
08108/09 JWG0902S79 

08/08109 IWGQ902S79 
08108109 JWG0902S79 
08/08109 JWG0902S79 

08/08109 IWG0902579 
08108109 JW00902S79 
08108/09 JW00902579 

---------------------------------------------------------------------------------
Printed: 08/1 1/2009 15:13:25 
p:\StIloLlh'CrrtOoLrpN' ....... l l'ILrpt "- Fonn I A - Organic 60 Page 2 or 2 
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COLUMBJA ANALYTICAL SERVICES, INC. 

Analytical RewllS 

Client: VT Griffin Services 
Project: NSB Kings Bay/Sile II Aug 09 
SJl mple MJltriI: Water 

Volatile Organic Compounds by GCIMS 

Sample Name: KBA-t 1-37-AUG..{)9 
Lab Code: 10903855-002 

Extraction Method: EPA 5030B 
Analysb Method: 8260B 

Anatyte NJlme 
DichlorodiOuoromcthane 
C11Ioromethane 
Vinyl Chloride 

Bromomctbanc 
Chloroethane 
Trichlorofluoromethanc 

l, l·Dichlorocthene 
Acetone 
lodomethllJle (Methyl Iodide) 

Carbon Disulfide 
Methylene Chloride 
Methyl tert-Butyl Ether 

traJ1S..I,2-Dichloroeiliene 
1, l-Dichloroethane 
Vinyl Acetate 

cls-l,2-Dlchloroethene 
2-Butanone (MEK) 
BromocbJoromethane 
Ch10r0form 
I.I ,I-Trichloroethane (TeA) 
Carbon Tetrachloride 

Benzene: 
1.2-Dichloroethane (EDC) 
TricbJoroethene (TCE) 

1.2·Dichloropropanc: 
Dlbromomethanc 
Bromodichloromethane 

cis-I ,3-Dichioropropene 
4--Methyl.2-pentanone (MIBK) 

Toluene 
trans-l,3-DichJoropropene 
1,1,2-Trichloroethane 
TetJ1l.chloroelhene (PCE) 

2.Hexanonc 

ComrmnlS: 

Printed: 08l11nOO9 15:13:28 
p:ISIdUb\OylIOLopfIFonnlm.rpI 

Result Q 
NO U 
NO U 
NO U 
NOU 
NOU 
NOU 
NO U 
NOU 
NOU 
NO U 
NO U 
NOU 
NOU 
NOU 
NOU 
2.9 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NO U 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NO U 
NOU 
NDU 

Dilution 
MRL MDL F.ctor 

20 0.23 
1.0 0.17 
1.0 0.25 

1.0 0.14 
5.0 0.19 
20 0.25 

1.0 0.16 
50 2.4 
5.0 2.5 
10 0.84 
5.0 0.72 
2.0 0.072 

1.0 0.13 
1.0 0.56 
10 0.60 

1.0 0.12 
10 0.56 
5.0 0.14 

1.0 0.10 
1.0 0.21 
1.0 0.18 
1.0 0.52 
1.0 0.15 
1.0 0.15 

l.0 0.057 
5.0 0.12 
l.0 0.10 
1.0 0.12 
25 0.37 
1.0 0.52 
1.0 0.12 
1.0 0.21 
1.0 0.22 

25 0.36 

Ponn I A · Organic 

Service Request: 10903855 
Dale Collected: 0&/0512009 
Dalr; Rr;ceived: 08/0612009 

Units: ugIL 
Basil: NA 

Len!: Low 

Dale Date EItraction 
Estr.cted Aulyzcd Lol Note 
08/08/09 08/08/09 IWG0902579 
08108109 08/08/09 JWG09()2S79 
08/08109 08/08/09 JW0Q902579 

08/08/09 08/08/09 JW00902579 
08/08/09 08108/09 IWG0902S79 
08/08/09 08/08/09 JWG0902S79 

08/08/09 08108109 JWG0902S79 
08/08/09 08/08/09 JWG0902S79 
08/08/09 08108/09 JWG0902S79 

08108109 08/08109 JWG0902S79 
08108109 08108109 JWG0902S79 
08/08/09 08/08109 JWG0902S79 

08/08109 08/08/09 JWG0902S79 
08/08/09 08/08109 JWG0902S79 
08/08109 08108109 JWG0902S79 • 
08108109 08108/09 lWG0902S79 
08/08/09 08/08/09 IWG0902S79 
08/08/09 08108/09 JWG0902S79 

08/08/09 08108/09 1WG0902579 
08/08/09 08/08/09 JWG090lS79 
08/08109 08108109 JWG0902S79 

08/08109 08/08/09 JWG0902S79 
08108/09 08108109 JWG0902S79 
08108109 08/08109 JWG0902S79 

08108109 08108109 JWG0902S79 
08/08/09 08108109 JWOO902S79 
08/08/09 08108109 JWG0902S79 

08/08/09 08/08109 IWG0902S79 
08/08109 08108/09 JWG0902S79 
08/08109 08108109 IWG0902S79 

08/08/09 08108/09 lWG0902S79 
08108/09 08108/09 JWG0902579 
08108/09 08108/09 JWG0902579 

08/08109 08108/09 lWQ0902S79 
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COLUMBIA ANALYTICAL SERVICES. INC. 

ClleDt: 
Project: 

_ Sample Matrix: 

VT GriffiD Service.s 
NSB Kings 8ay/site t t Aug 09 
Water 

Analytiea1 Results 

Volatile Orlanic Compounds by GelMS 

Sample Name: KBA·II·37·AUG-09 
Lab Code: J0903855-OO2 

El.tracUon Method: EPA 50308 
AnaJya:1s Method: 82608 

Anall!e Name 

Dibromochloromcthane 
1,2·Dibromoethane (EnB) 

Chlorobenune 
I. I .I,2~ T ettacbloroethane 
Ethylbcnzene 

m,p-Xylenes 
o-Xylene 
Styrn>. 

Bromoform 
1,1 )',2. Tetncblorocthane 
1,2,3. Trichloropropane 

ttzls-I,4-Dichloro-l-butene 

1,3·Dicblorobcnzcne 
It.·Dlchlorobenzene 

l,l·DlchlorobenuDe 
l,2.Dibromo-l-chloropropane (DBCP 

Naphthalene 

• Sec Case Narrative 

Surroglle Na. 

l,2·Dichloroethane-d4 
4·Bromofluoroben:zcne 
Dibromofiuolomethane 
Tomene-d8 

Commmtll: 

Printed: 08/1112009 15: 13:28 
p:\SInI~lmrpl 

ResuJt Q 
NOU 
NOU 
2.7 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
3.1 

0.35 J 
NOU 

0.46 J 

%Rec 

.7 
89 
92 
103 

Dilution 
MRL MDL Factor 

1.0 0.11 1 
1.0 0.18 

1.0 0.15 
1.0 0.10 
1.0 0.10 

2.0 0.22 1 
1.0 0.10 
1.0 0.051 

2.0 0.12 
1.0 0.1 5 1 
2.0 0.16 1 
20 1.1 
1.0 0.14 
1.0 0,14 

1.0 0.17 
5.0 0,26 
10 0.25 

COIltnll Date 
Limit. Analyud Nou 

71·122 08108109 Acceptable 
75·120 08108109 Acceptable 
82·116 08108109 Acceptable 
88·111 08108109 Acceptable 

Form \A· Organic 

D ... 
Extracted 

08108109 
08/08109 

08108109 
08108109 
08108109 

08/08109 
08/08/09 
08108109 

08108109 
08108109 
08108109 
08108109 
08/08/09 
08108109 
08/08109 
08108109 
08108/09 

Suvi~ Request: J0903855 
Date Collected: 08105/2009 
nate Rftdved: 0810612009 

Units: .giL 
Bull: NA 

Level: Low 

Date Extractioll 
Analyzed Lot Note 

08108/09 IWG0902579 
08/08/09 JWOO902579 

08108109 lWOO902S79 
08108109 JWG0902579 

08/08/09 JW00902579 

08108109 JWQ0902579 
08/08/09 JW00902579 
08/08/09 JWOO901579 

08108109 JWG0902579 
08108109 JW00902579 

08108109 JW00902579 

08/08/09 JWG09025'19 
08108109 JWOO902579 
08108109 JWG09025'19 

08/08109 JW00902S'19 
08108/09 JWG09025'19 
08108/09 IWG0902579 
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COLUMBIA ANALYTICAL SERVlCES, INC. 

Analytical Resulls 

CUeDI: VT Griffin Services 
Project: N SB Kings BaylSite II Aug 09 
Sample Matrix: W."" 

Volatile Organic Compounds by GCIMS 

Sample Name: KBA-ll -l6-AUG-09 
Lab Code: J090385S-003 

Extractio n Method: EPA 5030B 
Analysis Method: 8260B 

AIIalyte f\.iame 
Dichlorodifluoromcthane 
Chloromethane 
Vinyl Chloride 

Bromomethanc 
Cbloroethanc 
Trich1orofluotomethane 

I,l-Dichloroctbene 
Acetone 
lodomethane (Methyl Itldide) 

Carbon Disulfide 
Methylene Chloride 
Methyl tert-Butyl Ether 
trans--l.2-Dichloroethene 
l ,l-Dichloroeth.ane 
Vinyl Acetate 

c1s-1,2-Dichloroethene 
2-Bulanonc (MEK) 
Bromochloromethane 

Chloroform 
1,1,1-Trichloroethane (1'CA) 
Carbon T emch10ride 

Donzen. 
1.2-Dichloroethane (EOC) 
Trichlo~ne(TCE) 

1,2-Dichloropropane 
Dibromomethane 
Bromodichloromethane 
cis-I ,3-Dichloropropenc 
-4 -Methyl-2-pmtanonc (MIBK) 
Toluene 
trans- I,3-Dichloropropcnc 
1,1,2-Trichloroethane 
Tclracbloroethcne (PCE) 

2-Hennone 

Comments; 

Printed: 0811112009 15:13:30 
p:\Scatllo'Clylu.t.rpN'mml m. 'P' 

Result Q 

NDU 
NDU 
NDU 
NDU 
NDU 
ND U 
ND U 
3_9 ] 
NDU 
NDU 
NDU 
NDU 
NDU 

0.88 J 
NDU 
1.6 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NO U 
NDU 

DllutJon 
MRL MDL Factor 

20 0,23 
1.0 0,17 
1.0 0.25 

1.0 0.14 
5.0 0.19 
20 0.25 

1.0 0.16 
50 2.4 
5.0 2.5 

10 0.84 
5.0 0.72 
2 .0 0.072 

1.0 0.13 
1.0 0.56 
10 0.60 

1.0 0.12 
10 0.56 
5.0 0:14 
1.0 0.10 
1.0 0.21 
1.0 0.18 I 

1.0 0.52 1 
1.0 0.15 I 
1.0 O.1S I 

1.0 0.057 
S.O 0.12 
1.0 0.10 

1.0 0.12 
25 0.37 
1.0 0.52 

1.0 0.1 2 
1.0 0.21 
1.0 0.22 

25 0.36 

Form IA - Organic 

Service Request: J0903855 
Date CoUecled; 0810512009 
Date Received: 0810612009 

Units: ugIL 
Basis: NA 
Level: Low 

Date Date Extraction 
EJ:tnded Analyzed Lot Note 
08108/09 08/08109 JWG0902S79 
08/08/09 08/08109 JWG0902S79 
08108/09 08/08/09 lWG0902S79 

08/08109 08/08/09 JWG09Ol579 
08/08/09 08108109 JWG0902S79 
08/08/09 08/08/09 JWG09Q2S79 

08108/09 08108109 JWG0902S79 
08108109 08108/09 JWG0902S79 
08/08109 08108/09 JWG0902S79 

08108109 08/08109 JWG0902S79 
08/08/09 08/08/09 JWG0902579 
08108109 08108/09 JWOO902S79 

08/08109 08/08/09 JWG0902S19 
08108/09 08/08/09 JWG0902519 
08108/09 08/08109 JWQ0902519 • 
08/08/09 08/08/09 JWG0902S79 
08/08109 08/08/09 JWG0902S19 

'08/08109 08/08/09 lWG0902!i79 

08/08109 08/08/09 IWG0902S79 
08108/09 08/08/09 JWG0902579 . 
08108109 08108109 JWG0902519 

08108109 08/08/09 JWG0902S19 
08108109 08108109 JWG0902579 
08/08/09 08/08/09 JWG0901S79 

08/08/09 08/08/09 JWG<J902>19 
08/08/09 08/08/09 JWG0902579 
08/08/09 08108109 JWG0901S79 

08108109 08/08109 IWG0902S79 
08/08109 08/08109 JWG0902S79 
08108/09 08/08/09 JWGQ902579 

08108109 08/08/09 JWG0902579 
08/08/09 08/08/09 IWG0902S79 
08/08/09 08/08109 JWG0902579 

08/08/09 08/08/09 JWG0902S79 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Clienl: 
Project: 

_ Sample Matrix: 

VT Griffin Services 
NSB Kings Bay/Site II Aug 09 
Water 

Analytical Results 

VolaWe Orcult Compounds by GCIMS 

Sample Name: KBA·ll·l6.AUG.()9 
Lab Code: J09038S5'()()3 

Extnlttion Method: EPA 5030B 
AnaJysb Method: 82608 

Analyte Name 
Dibromochloromcthane 
1.2·Dibromoethane (EDB) 

Ch1oroben:zene 
1.1,1,2-Tetrachloroethane 
Etbyibcnunc 

m,p-Xyleoes 
o-Xylene 
Sty=e 

Bromoform 
1.1 ,2,2-Tetrachloroethane 
1,2.3· Trichloropropanc 
If'IlII5-l .... Oichioro-2-bulene 
1,3.Dichlorobenzene 
1,4-Dichlorobenzeoc 

l,l-Dichlorobenzene 
I ,2.Dibromo-3-cllloropropane (DBCP 
Naphthalene 

• See Case Narrative 

Surropte Name 

1.2·Dichloroethane-d4 
4-Bromofluorobenz.enc 
Dibromofluoromethane 
Toluene-d8 

COIJItMnb: 

Printed: 08/11/2009 15:13:30 
p:lSlealth'CJyow.rpN'ormlrnrpt 

Ruu1. Q 
NDU 
NDU 
NDU 
NDU 

0.83 J 

NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NO U 
2.8 J 

%R" 

% 
89 
92 
105 

DilutioD 
MRL MDL Fador 

1.0 O.ll I 
1.0 0.18 I 

1.0 0.15 
1.0 0.10 
1.0 0.10 
2.0 0.22 I 
1.0 0.10 I 
1.0 0.051 I 

2.0 0.12 
1.0 0.15 
2.0 0.16 

20 1.1 I 
1.0 0.14 I 
1.0 0.14 I 

1.0 0.17 I 
5.0 0.26 I 
\0 0.25 I 

Coatrol Date 
Llmlu Analyzed Note 

71-122 08/08109 Acceptable 
75· 120 08/08109 Acceptable 
82-116 08/08/09 Acceptable 
88·117 08/08109 Acceptable 

Form lA · Organic 

Date 
EItrat:ted 
08/08/09 
08/08/09 
08108/09 
08/08109 
08/08109 

08108109 
08108/09 
08/08/09 

08108/09 
08108/09 
08/08/09 

08/08/09 
08108109 
08/08/09 
08108109 
08/08/09 
08/08/09 

Service Request: J0903855 
Date CoUected: 0810512009 
Date R~dved: 08/06f2009 

Unit5: ugIL 
Bull: NA 

Lenl: Low 

Date ExtTacUoll 
Analyzed Lo. Note 
08108109 JWG0902579 
08/08/09 JWOO902579 

08108109 IWG0902!579 
08108/09 JWOO9OlS79 
08108109 JWOO9OlS79 

08/08/09 IWG0902!579 
08108/09 lW00902579 
08108109 JWQ0902579 

08108/09 IWG0902579 
08108109 IWOO902579 
08108109 JWQ0902579 

08/08/09 JWG09Q2'79 
08108109 JWG0902579 
08108109 IWG0902579 

08108109 JW00902579 
08/08/09 IWG0902579 
08/08/09 JWG0902579 
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COLUMBIA ANALYTICAL SERVICES. INC. 

CUenl: 
ProJed: 
Sample Maim:: 

vr Gritrm Services 
NSB Kings BaylSite 11 Aug 09 
Water 

Analytical Results 

Volatile Organic Compounds by GCIMS 

Sample Name: KBA-II-1 3A-AUG-09 
Lab Code: J0903855-004 

Eltracdon Method: EPA 5030B 
An.alysis Method: 8260B 

Anal~e Name 

Dichlorodifluoromethanc 
Chloromethane 
Vinyl Chloride 

Bromomethane 
ChloroelhaDe 
Trichlorofluoromethane 

I.I -Dichloroethene 
Acetone 
lodomethane (Methyllodidc:) 

Carbon Disulfide 
Methylene Chloride 
Methyllcrt-Butyl Ether 

trans· l.2-Dichloroethene 
I.l-Dichloroethane 
Vinyl Acetate 

c:Il.I.2-Dlchloroetbene 
2-Butanone (MER) 
Bromochloromethane. 

Chlorofonn 
1,1.1 ' Trichloroethane (TeA) 

Carbon Tetrachloride 

Benzene 
1,2·Dic:hloroethane (EDq 
Tricbloroetbene (fCE) 

l,2.DichloroprClPane 
Dibromomethane 
Bromodichloromethane 

cis-I.,3·Dicbloropropene 
4-Methyl-2.pcntanone (MlBK) 
Toluene 

trans-I ,3-Dichlorop1opene 
1, I,2-Trichloroethane 
Tetrachloroethene (PCE) 

2-Hexanone 

COlNTIfnlJ: 

Printed: 0811 112009 15:13:33 
p:\S .... IIh~t.aI.rpN'nrml "'-rp! 

Result Q 
NOU 
NO U 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NO U 
NOU 
NOU 
NO U 
NOU 
NOU 
NOU 
17 

NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
7.9 

NOU 
NOU 
NOU 
NO U 
NOU 
NO U 
NOU 
NO U 
9.5 

NOU 

Dilution 
MRL MDL Fador 

20 0.23 1 
1.0 0.17 1 
1.0 0.25 

1.0 0.14 1 
' .0 0.19 1 
20 0.25 1 
1.0 0.16 1 
'0 2.4 
' .0 2.' I 

10 0.84 1 
'.0 0.72 I 
2.0 0.072 1 

1.0 0.13 I 
1.0 0.56 I 
10 0.60 

1.0 0.12 
10 0.56 
' .0 0.14 

1.0 0.10 
1.0 0.21 
1.0 0.18 

1.0 0.52 
1.0 0.15 
1.0 0.15 

1.0 0.057 
5.0 0.12 
1.0 0.10 

1.0 0.12 

" 0.37 
1.0 0.52 I 

1.0 0.12 1 
1.0 0.21 1 
1.0 0.22 I 

" 0.36 

Fonn I A - Orgll1lic 

Date 
Extracled 

08108/09 
08108{09 
08108109 

08108109 
08/08109 
08/08109 

08/08109 
08/08/09 
08/08109 

08/08109 
08108109 
08/08/09 

08/08/09 
08/08/09 
08/08/09 

08/08/09 
08/08/09 
08/08/09 

08/08109 
08/08109 
08/08/09 

08108109 
08/08/09 
08/08109 

08108/09 
08/08109 
08108109 

08/08109 
08108/09 
08/08/09 

08108109 
08108109 
08/08109 

08108109 

Service Requcst: J0903855 
Dale Collected: 08/05/2009 
Date Received: 08106/2009 

Unitt: ugIL 
Basis: NA 

Level: Low 

Date Extraction 
Analyud Lot Note 

08/08/09 JWG09Q2S79 

08/08/09 JWG0902S79 

08108109 JWG0902S79 

08108/09 IWG0902S79 
08/08109 JWG0902579 
08/08/09 JWG0902S79 

08/08109 JWG0902S79 . 
08108109 JWG0902S79 
08/08109 JWG0902579 

08/08/09 JWG0902S79 

08108/09 JWG0902S79 

08108109 JWG0902S79 

08/08109 JWG0902S79 

08/08/09 JWG0902S79 
08/08109 IWG0902S79 • 
08/08109 JWG0902S79 
08108109 JWG0902S79 
08/08/09 IWG0902579 

08/08109 JWG0902S19 
08/08109 JW009Q7S79 
08/08/09 IWG0902S79 

08108109 JWG0902S79 
08108109 JWG0902579 
08/08/09 JWG0902l79 

08108109 JWG0902S79 
08/08/09 JW00902S79 
08/08/09 JWOO902S79 

08108109 JWG0902>79 
08108/09 JWG0902S79 
08/08/09 IWG0902579 

08/08109 lWG0902S79 

08/08/09 IWG0902579 

08/08/09 IWG0902S79 

08108109 lWG0902S79 
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COLUMBIA ANAL ¥TICAL SERVICES, INC. 

ClleDt: 
Project: 

__ Sample Matri.J:: 

VT Griffin Services 
NSB Kings Bay/Site II Aug 09 
Water 

Analytical Results 

Volatile Organic CompouDds by GCIMS 

Sample Name: 
Lab Code: 

KBA·ll · 13A-AUG-09 
J090385S..Q04 

Extraction Method: EPA 5030B 
Analysis Method: 8260B 

l,2·Dibromoetbane (BOB) 

Cblorobemene 
I, 1,1 ,2-Tetrat:hloroetha.ne 
Etbylbenune 

m.p-Xylenes 
o-Xylene 
S,>=>. 
Bromoform 
1,1,2,2-Tetrachloroethane 
1 ,2,3-Trichloropropa.ne 

IflInI-l ,4·OIchloro-2·butcne 
1,3·Dichlorobenzene 
1.4-Dlchlorobenzene 

1,2-Dichlorobenzene 
1,2-Dibromo-J..ehJoropropane (Deep 

Naphthalene 

• See Case Namative 

SliIrroaate Name 

1,2.Dichloroethane-d4 
4-BromoOuorobenzene 
Dibromofluoromethane 
Tolueoe-d.8 

COIJIrIWnb: 

Printed; 08/ 1112009 15:13:33 
p:\S1cI1ih'Oyo .. I. rpt<J'OfIYIl mrpl. 

NO U 
0.63 J 
NOU 

0.48 J 

NOU 
NOU 
NOU 
NOU 
NO U 
NOU 
NOU 
NO U 

0.81 J 

NOU 
NDU 
3.3 J 

%R« 

97 
89 
92 
103 

Diludon 

1.0 0.18 

1.0 O.lS 1 
1.0 0.10 1 
1.0 0.10 1 

2.0 0.22 
1.0 0.10 
1.0 0.051 
2.0 0.12 
1.0 0.15 
2.0 0.16 

20 1.1 
1.0 0.14 
1.0 0.14 

1.0 0.17 
'.0 0.26 
10 0.25 

Control nate 
Limits Analyzed Note 

71·122 08108109 Acceptable 
75·120 08108109 Acceptabk 
82-116 08/08109 Acceptable 
88-117 08/08109 Acceptable 

Form IA· Organic 

Date 

08108109 

08108109 
08I08I09 
08108109 

08108109 
08/08/09 
08108/09 

08108/09 
08108/09 
08108/09 

08108109 
08108/09 
08108109 

08108109 
08108/09 
08108109 

Servlte Requat: J0903855 
Date Colluted: 08/0512009 
Date Received: 08l06nOO9 

Date 

08/08/09 

08I08I09 
08108109 
08108109 
08108109 
08108109 
08108/09 

08/08/09 
08108/09 
08/08109 
08108/09 
08/08/09 
08/08/09 

08108109 
08108109 
08108109 

Units: ugIL 
Bui.: NA 

Level: Low 

, 
E:a:traedon 

JWG0902579 

JWG0902579 
JWG0902S. 79 
JWG0902579 

JWG0902S79 
JWG0902S19 
1WG0902579 
JWG()9()2579 
JWG0902579 
JWG0902579 

IWG0902.579 
JWQ0902S79 
IWQ0902579 

IWG09Q2579 
JWG0902S79 
lWGQ902579 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Anilyticalllc:sulu 

Client : VT Griffin Services 
Project: NSB Kings Bay/Site 11 Aug 09 

_ Sample Matrix.: Water 

Volatile Organic Compounds by GCIMS 

Sample Name: KBA-II-13A-AUG-09-DUP 
Lab Code: J0903855-oo5 

EItnction Method: EPA 5030B 
Analysis Method: 8260B 

Ana lyle Name 

Dichlorodifluorometbane 
Chloromethane 
Vin)'1 Chloride 

Bromomethane 
Chloroethane 
Trichlorofluorometh.ane 

I, I-Dichloroethene 
Acetone 
lodomethane (Mtth),llodide) 

Carbon Disulfide 
Methylene Chloride 
Methyl tert-Butyl Ether 

trans-I ,2-Dichloroethene 
1, I-Dichloroethane 
Vin)'1 Acetate 

ds-I,l-Dlchloroethene 
2-Butanone (MER) 
Bromochloromethane 

Chloroform 
I ,I,I-Trichioroethillle creA) 
Carbon T etracbloride 

B,nune 
I ,2-Dichlolocthane (EDC) 
Trichloroethene (TCE) 

l.2-Dicbloropropane 
Dibromomethane 
Bromodicbloromctbane 

cis.t,3·DicbloropIOpene 
4-Meth)'I.2-pentanone (MIBK) 
Toluene 

trans- l,3-Dichloropropcne 
t .1,2-Trichloroethane 
TetrachloroetbeDt (PCE) 

2-Hexanone 

ComnwnU: 

Printed: 08/1112009 IS ~ 13:39 
p:lStel.lth'CryJ\1.1. qKlFonn I rn. fJC 

Result Q 
NO U 
NOU 
NO U 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NO U 
NOU 
NO U 
NOU 
NO U 

18 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NDU 
• . 0 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
NOU 
13 

NOU 

"-

Dil ution 
MRL MDL Factor 

20 0.23 
1.0 0.17 
1.0 0.25 1 
1.0 0.14 1 
' .0 0.19 1 
20 0.25 1 

1.0 0.16 1 
'0 2.' 1 
'.0 2.5 1 

10 0.84 
5.0 0.72 
2.0 0.072 

1.0 0.13 
1.0 0.56 
10 0.60 

1.0 0.12 
10 0.56 
5.0 0.14 

1.0 0.10 
1.0 0.21 
1.0 0.18 

1.0 0.52 
1.0 O.IS 
1.0 0.15 

1.0 0.057 1 
' .0 0.12 1 
1.0 0.10 1 

1.0 0.12 

2' 0.37 
1.0 0~2 

1.0 0.12 
1.0 0.21 
1.0 0.22 

2' 0.36 

Fonn IA - Organic 

Service Request: J0903855 
Date CoUected: 08/05/2009 
Date Received: 0810612009 

Unit,: ugIL 
Basis: NA 

Level: Low 

Date nate Exuadion 
Extracted Analyud Lot Note 

08/08/09 08108109 IWG0902S79 
08/08/09 08108/09 JWG09Q2579 
08108/09 08/08109 IWG0902S79 

08108109 0&108109 IWG0902579 
08108/09 08/08/09 JWG0902S79 
08108/09 0&10&109 IWG0902S79 

08/08/09 08108109 JWGOI)02S79 

08/08/09 08/08/09 lWG0902S79 

08/08/09 08/08/09 JWG0902579 

0&108109 0&10&109 IWG0902579 
08/08109 08/08/09 IWG0902579 
08108109 08108109 IWG0902S79 

08/08/09 08108109 IWG0902579 
08108109 08108/09 IWG0902579 
08/08/09 08108109 lWG0902579 • 
08108109 0&108109 JWG0902S79 
08108/09 0&108109 JWG0902S79 
08108109 0&10&109 JWG0902S79 

08/08/09 0&108109 JWG0902.S79 
0&108109 0&108109 JWG0902S79 

08/08/09 0&10&109 1W00902S79 

08/08109 0&108109 IWG0902S79 
08/08/09 08/08/09 IWG0901S79 
0&108109 08108/09 JWG0901579 

08108109 0&108109 JWG09025.79 
08I08I09 08/08/09 lWG0902S79 
08/08109 0&108109 JWGQ902S79 

08/08/09 08108109 JWG0902579 
08/08/09 08/08/09 IWG0902.S79 
08108109 0&108109 lWGQ902S79 

08/08/09 08/08109 IWG0902S79 
0&10&109 08108109 IWG0902579 

08108109 08/08/09 IWGQ902S79 

08/08/09 08/08109 JWG0902S79 
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COLUMBIA ANALYTICAL SERVICES, INC. 

C lieDt: 
Project: 

_ Sample M.alrh: 

VT Griffin Services 
NSB Kings Bay/Site II Aug 09 
W.IU 

Analytical Results 

Volatile Organk Compounds by GelMS 

Sample Name; KBA·t t ·13A·AUG·09·DUP 
Lab Code: 109038SS·00S 

EstractioD Method : EPA 5030B 
Analysis Method: 8260B 

Ana'lte Name 

Dibromocblorometbane 
l,2-Dibrornoeiliane (EOB) 

Chlorobenzene 
1,1,1,2-T etrach1oroethane 
Etbylben:ttne 

m,p-Xylenes 
o-Xylcne 
Styrene 

Bromofonn 
1,1,2,2-Tetrachloroethane 
1,2.3-Trichloropropane 

tnlns-l ,4-Dichloro-2·butene 

1.3-Dichlorobenze.ne 
1,4.DlcblorobeouDe 

1,2.Dichlorobenzene 
J .2-Dibromo-3-chloropropane (DBCP 
N.aphtb.aiene 

• See Case Namtive 

SUlTogate Natnt 

1,2.Dich1or0ethane-d4 
4-Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 

Co_nia: 

Printed: 08/11 /2009 15:13:39 
p:l&callb'Oylllt.",tIlIorml m. .... 

Result Q 

NO U 
NOU 

0.60 J 
NOU 

0.48 J 

NOU 
NO U 
NOU 
NOU 
NOU 
NO U 
NOV 
NOU 

0.96 J 

NOU 
NOU 
3.3 J 

Coni",' 
%Rec u .... 

95 71·122 
SS 75-120 
92 82· 116 
100 88-1t7 

"-

Dilution 
MRL MOL Factor 

\.0 0.11 
\.0 O.IS I 

\.0 O.lS I 
\.0 0.10 I 
\.0 0.10 

2.0 0.22 
\.0 0.10 
\.0 O.OSI I 

2.0 0.12 I 
\.0 0. 15 I 
2.0 0.16 I 

20 t.J I 
\.0 0.14 I 
\.0 0.14 I 
\.0 0.17 
5.0 0.26 
10 0.25 

Date 
Anlyz.ed Note 

08108109 Acceptable 
08/08109 Acceptable: 
08108109 Acceptable 
08108/09 Acceptable 

FonT'l JA - Organic 

Date 
E::a:traded 

08lOS/09 
08l0S/09 
08108109 
08108109 
08108109 
08108/09 
08/08/09 
08108109 
08/08/09 
08108/09 
08108109 

08108/09 
08l0S/09 
08108109 

08108/09 
08/08/09 
08108109 

Service lUquest: 10903&S5 
nate Colleded: 08l0snOO9 
nate Received: 0810612009 

Units: ,giL 
Basis: NA 

Level: Low 

nate Extraction 
Analyud Lot Note 

08108/09 JWG0902S79 

08/08/09 lWOO902S79 

08/08/09 JWG0902579 
O8/OS/09 JWG0902S79 
08/08/09 IWG0902S79 

08/08/09 IWG0902S79 

08/08/09 lWG0902579 

08108/09 IWG0902S79 

08108/09 JWG0902.S79 
08108109 JWG0901S79 
08/08/09 JWG0902579 

08/08/09 JWG0902S79 

08108109 JWG0902S79 

08/08/09 JWG0902S79 

08108109 IWG0902S79 
08/08109 JWG0902579 
08l0S/09 lWG0902579 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Resull.S 

Client: VT Grirrm Services 
Project: NSB Kings Bay/Site 11 Aug 09 
Sample Matrb: Water 

Volatile Organic Compound. by GCIMS 

Sample Name: Method Blank 
Lab Code: 1WG0902579-4 

Extraction Method: EPA 5030B 
Analys), Method: S260B 

Analyte Name 
DichlorodiOuoromethane 
Chloromethane 
Vinyl Chloride 

Bromometbane 
Chloroethane 
Trichlorofluoromethane 

l,l-Dichloroethene 
Acetone 
lodomethane (Methyl Iodide) 

Carbon Disu1fide 
Methylene Chloride 
Methyl tert·Butyi Ether 

trans-I,2-Dichloroethene 
l,l-Dich1oroethane 
Vinyl Acetate 

cis-I .2-Dichloroetbene 
2·Butanone (MEK) 
Bromochloromethane 

Chloroform 
I , 1,1-Trichloroethane {TCA) 
Carbon Tetrachloride 
Benzene 
1.2-Dichloroethanc (EOC) 
Trichloroetbeoe (TeE) 

1,2-Dichloropropane 
Dibromomethane 
Bromodichlorometbane 

cis-I.3-0icbloropropene 
4-Metbyl-2-pentanone (M1BK) 
Toluene 

trans-I,3-Dichloropropene 
1,1.2-Trichloroethane 
Tetrachloroetbene (PCE) 
2-Hex.anone 

COllUlW-nts: 

Printed: 0811112009 15:13:43 
p:\Slallh'Oytlat. lpIIPo>m1 m.rpt 

ResuU Q 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NO U 
NDU 
NDU 
NO U 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NOU 
NDU 
NDU 
NDU 
NDU 
NOU 
NOU 
NDU 
NDU 
NDU 
NDU 
NDU 

Dilution 
MRL MDL Factor 

20 0.23 
1.0 0.17 
1.0 0.25 

1.0 0.14 I 
5.0 0.19 , 
20 0.25 

1.0 0.16 
50 2.4 
5.0 2.5 

'0 0.84 
5.0 0.72 I 
2.0 0.072 

1.0 0.13 
1.0 0.56 
10 0.60 
1.0 0.12 
10 0.56 
5.0 0.14 

1.0 0.10 1 
1.0 0.11 I 
1.0 0.18 I 

1.0 0.52 
1.0 0.15 
1.0 O.lS 

1.0 0.OS7 
5.0 0.12 
1.0 0.10 

1.0 0.12 
15 0.37 
1.0 0.52 

1.0 0.12 
1.0 0.21 
1.0 0.22 
25 0.36 

Ponn IA - Organic 

Senlce Request: 10903855 
Oate Collected: NA 
Date Received: NA 

UnltJ: ugIL 
Basis: NA 

Leyel: Low 

nate nate Extraction 
Extracted Analyzed Lo' Note 
OSI08I09 OSI08/09 JWG0902.S79 
08/08/09 OS/08l09 lWQ0902S79 
08108/09 08108109 IWG0902.S79 

08108109 08/08109 JWG0902.S79 
08108109 OSIOS/09 JWQ0902S79 
OS/08l09 08lOS/09 JWG0902.S79 

08/08/09 08/08/09 JWG0902S79 
08/08/09 OS/08l09 JWG0902579 
08/08/09 OSIOS/09 JWG0902S79 

08108/09 08108/09 JWG0901S79 
08/08109 08108109 JWG0902S79 
08/08109 08/08109 NlG0902S79 

08108/09 08108109 JWG0902S79 
08108/09 08108/09 lWG0902S79 
08108109 08/0SI09 JWG0902579 • 
08l0SI09 08108/09 JWG09Q2S79 
08/08/09 08/08109 lWG0902579 
08/08/09 08/08109 JWG0902579 

08/08/09 OS/08/09 IWG0902S79 
08/08/09 OS/08/09 JWG0902S79 
08/08/09 08108109 JWG0902S79 

08/08109 08108/09 lWOO902S79 
08/08/09 08/08109 JWOO9OlS79 

08108/09 08/08/09 JWG0902S79 

08108109 08108/09 IWOO902579 
08/08/09 08108/09 JWOO902S79 
08/08/09 08108/09 IWOO902S79 

08/08/09 08/08/09 lWOO902579 
08/08/09 08108109 JWG0902S79 
08/08/09 08/08/09 JWG0902579 

08108109 08IOS/09 NlG0901S79 
08/08109 08/08/09 JW00902S79 
08108/09 08108/09 JWG0902S79 

08108/09 08/08/09 lWOO902S79 
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COLUMBIA ANAL Y11CAL SERVICES, INC. 

CUent! 
Project: 

_ Sunple Matrix: 

VT Griffin Service5 
NSB Kinas B.ylSitc 11 Aug 09 
Water 

Analytical Results 

Volatile Orcanle: Compound, by GClMS 

Sample Name: Method Blank 
Lab Code: JWG0902579-4 

Extraction Method: EPA S030B 
Analysu Method: 82608 

DUutioD 
ADalzte Name Result Q MRL MDL Factor 
Dlbromochloromethane NOU 1.0 0.11 
1,2.Dibromoethanc: (EnB) NOU 1.0 0.1 8 

Chlorobenzene NOU 1.0 0.15 1 
I, I, 1)·Tetrachloroethane NOU 1.0 0.10 1 
Ethylbenzene NOU 1.0 0.10 
m,~Xylenes NOU ~O 0.22 
o--Xyleoe NOU 1.0 0.10 1 
Stymle NOU 1.0 0.051 1 
Bromoform NOU 2.0 0. 12 
1 , 1 .2,2. Tetrachloroethane NOU 1.0 0.15 
1.2,3. Tricbloropropane NOU 2.0 0.16 
tJam.. 1 ..... Dithloro-l·bulCnt NOU 20 1.1 
1,3-Dichlorobenzene NDU 1.0 0.14 
1.4--Dicblorobenzene NO U 1.0 0.14 
t,2-Dichlorobenzene NOU 1.0 0.17 
1,2-Dibromo..3-cl1I0r0pr0panc (DBCP NOU ' .0 0.26 
Naphthalene NOU 10 0.25 

• See Case Narrative 

Ca .... Dote 
SUrTOIate Name %R" L!mIb "'''yud Note 

1.2.Dichloroethane-d4 97 71-1 22 08108109 Acceptable 
4-Bromofluorobenzene 89 75-120 08108109 Acceptable 
Dibrormfluoromcthane 92 82·116 08108109 Acceptable 
Toluene-dS \0, 88-117 08108109 Acceptable 

Do .. 
E:ItMll:1ed 
08108109 
08108109 

08I08I09 
08108109 
08108/09 

08108109 
08108109 
08108109 

08108/09 
08108/09 
08108109 

08108109 
08108109 
08108/09 

08108109 
08108109 
08108109 

Service RequeJt: J0903855 
Date CoUected: NA 
Date Received: NA 

Unitt: ugIL 
Bub: NA 
Level: Low 

Dote E:rtractlon 

"'''yud Lot 
08/08/09 IWGQ902579 
08/08/09 IWOO902S79 

08108109 JWG0902579 
08108109 JWG0902579 
08/08109 JWG0902.S79 

08108109 JWG0902579 
08108109 JWG0902.519 
08108109 JWG0902579 

08/08/09 JWG090l.579 
08/08/09 IWG0901S79 
08108109 lWOO902579 

08108109 JWG0902579 
08/08/09 1WG0902S79 

08/08109 IWG0902S79 

08/08109 IWG0902S79 
08/08/09 1WG0902579 
08108109 JWOO902S79 

Note 

---------------------------------------------------------------------------------
Printed: 08/1 IflOO9 15:13:43 
p:'&a.Wl'Oyslai.>pN'annll7LopI 
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COLUMBIA ANALYTICAL SERVlCES, lNC. 

Analytical Results 

Client: VT Griffin Services 

ProJec:t: NSB Kings BaylSite I I Aug 09 
Sample Malrls:: Water 

VolatOe Ora;ank Compounds by GCIMS 

Sample Name: KBA·ll· 13A·AUG-09MS 
Lab Code: JWG0902579-! 

Enractlon Metbod: EPA 50308 
Analysis Method: 8260B 

Chloromethane 
Vinyl Chloride 

Bromo~aDe 

Chloroetllane 
Trichloronuorometbane 

1.1-Dicbloroethene 
Acetone 
JodomnAlaoe (Melbyl Iodide) 

CarboD Disulfide 
Methylene Cbloride 
Metbyl terl-Butyl Ether 

trans-l,2-Dlchloroethene 
l , l-Dichloroethane 
Vinyl Acetate 

cis-l,l-Dlcbloroethene 
2-Butanone (MEK) 
BrOlllOchloromethane 

Chlorororm 
1,1,1 -Tricbloroetllane (TCA) 

Carbon Tetrachloride 

Benzene 
1.2-Dlcbloroethane (EDC) 
Trichloroetheoe (TeE) 

l,2-Dlcb)oropropaoe 
Dlbromomethane 
Bromodlcbloromethane 

clt-l,J-DtchloroproptDe 
4-Metbyl-2-ptl1tanoDe (MIBK) 

Toluene 

traol-I,J-Dlchloropropene 
I,I)-Trichloroethane 
Tetrachloroethene (peE) 

I-He:nDone 

Commtnlll: 

Printed: 0811112009 15:13:46 
",~lalopl\Fonnl m.tpt 

19.8 
21.8 

163 
22.7 
22.0 

1:3.2 
112 

933 
99.4 
1:0.5 
21 .9 
23.8 
22.2 
m 

39.6 
108 

21.0 

21.1 
23.1 
213 

11 .7 
11.0 
30.2 

21.0 
11.3 
21.S 

18.2 
III 
1U 

16.4 
11.8 
31.9 II. 

Dilution 

1.0 0.17 
1.0 0.25 
1.0 0.14 
5.0 0.19 
20 0.25 

1.0 0.16 
50 2.' 
5.0 2.5 

10 0.84 
5.0 0.72 
2.0 0.072 
1.0 0.13 
1.0 0.56 1 
10 0.60 

1.0 0.12 1 
10 0.56 1 
5.0 0.1 4 1 

1.0 0.10 
1.0 0.21 
1.0 0.18 

1.0 0.52 
1.0 O.IS 
1.0 0.15 

1.0 0.057 
5.0 0.12 
1.0 0.10 

1.0 0.12 
25 0.31 
1.0 0.52 

1.0 0.12 
1.0 0.21 
1.0 0.22 

25 0.36 

Fonn IA - Orpnic 

Servl« Request: 10903855 
Dale CoUecled.: 08/0SnOO9 
nate Received: 0810612009 

Units: ugIL 
Bui.!;: NA 

Level: Low 

Date Date Edracllon 

08108/09 08108109 JWG0902S79 
08108/09 08/08/09 JWG0902S79 

08108109 08/08109 JWG0902S79 
08/08109 08/08/09 JWG0902S79 
08108/09 08108/09 JWG0902S79 

08/08109 08108/09 IWQ0902579 

08108/09 08108109 IWG0902S79 
08108/09 08108109 lWG0902Ji79 

08108109 08/08/09 JWG0902S79 
08108/09 08/08/09 JWG0902S79 
08/08/09 08/08/0. JWQ0902S79 

08/08109 08/08109 JWG0902S79 
08108109 08/08109 lW009Q2S79 

08108109 08/08/09 IWG0902S79 • 
08108109 08108/09 JWG09Q2S79 

08108/09 08108/09 JWG{)902S79 

08108/09 08/08/09 JWG0902579 

08108109 08108109 JWG0902S79 

08108109 08108109 JWQ0902S79 

08108109 08/08109 JWG0902S79 

08108/09 08108/09 JWG0901579 
08/08109 08108/09 JWG0902579 
08108109 08108109 JWG0902S79 

08108109 08108109 JWG0902S79 
08/08109 08/08/09 JWG0902S79 
08/08109 08/08/09 lWG0902S79 

08108/09 08/08109 IWG0902S79 
08/08/09 08108/09 JWG090lS79 
08/08109 08108/09 JWG()9()2S79 

08/08/09 08/08109 JWG0902S79 
08108/09 08/08/09 JWG090lS79 
08/08/09 08/08109 JW00902S79 

08108109 08/08109 lWG0902S79 
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COLUMBIA ANALYTICAL SERVICES, INC. 

CUent: 
Project: 

___ Sample Matrb:: 

VT Griff"m Services 
NSB Kings Bay/Site II Aug 09 
W'1c>" 

Analytical Results 

Volatile Orcanie Compoundt by GClMS 

Sample Name: KBA· Il·13A·AUG-09MS 
Lab Code: JWG0902579·1 

EnrutioD Method: EPA 50309 
Analy.1I Method: 8260B 

DlluttoD 
ADaJ~te Name RtsuU Q MRL MDL Factor 

Dfbromoch1orometbaoc 19.6 1.0 0.11 
l ,l-Dlbromoetbane (EDD) 11.8 I.. 0.18 

Cblorobenzene 21.0 1.0 0.15 
1,1,1.1--Tetracbloroelbanc 20.3 1.0 0.10 
Etbylbe:nz.ene 22.1 1.0 0.10 

m,p-Xylmes 40.4 2.0 0.22 
o·Xylene 20.6 1.0 0.10 
Styrene 17.8 1.0 0,051 

Bromoform 13.3 2.0 0.12 
1 . 1.2,1~TetncbloroethaQe 21.J 1.0 0.15 
1.1,3~ TrlcliloropropaDe 11.4 2.0 0.16 I 
U'lN- I ,4-0Ichloro.2~butene NOU 20 1.1 I 
I.l-DI~blorobeDzeDe 19.0 1.0 0.14 I 
1.4-Dl~bJorobenze:De 20.S 1.0 0.14 I 

1.2~DI~hlorobenzene 20.3 1.0 0.17 
1,l-Dlbromo-J-cbloropro,*,De (DBC 19 •• 5.0 0.26 
Napbthalene 17.1 10 0.25 

• See CUt Namtivc 

c ....... Date 
SlImllate Name % Rtc: LlmitJ AnalyIed Not. 

I.2-Dicbloroetbanc-d4 99 7 1·121 08/08109 Acceptable 
4-Bromofluorobcnzene S9 75·110 08108109 Acceptable 
Dibromcfluoromcthane 94 82·116 08/08/09 Acceptable 
Toluenc-d8 101 88-117 08/08109 Acceptable 

Comments: 

Date 
Ertnc:ted 

08108/09 
08108/09 

08/08/09 
08108109 
08/08109 
08108/09 
08108109 
08/08109 

08108109 
08108109 
08/08109 

08/08109 
08/08109 
08108109 

08108109 
08/08109 
08108/09 

Service-Request: J0903855 
Date Coiltcted: 0810512009 
Date Received: 0810612009 

Units: .gIL 
Sui, : NA 

Level: Low 

Dale EstnCtiOD 
Analyzed Lot Note 

08/08/09 IWQ0902S79 
08108/09 JWG0902S79 

08/08/09 IWG0902S79 
08/08109 1W00902519 
08108109 JWG0902579 

08/08/09 IWG0902S79 
08/08109 IWG0902S79 

08/08109 IW00902S79 

08108109 IWG0902S79 
08108109 IWG0902S79 

08108109 JW0090ZS79 

08/08109 IWOO902S79 

08108109 IWOO9OZS79 
08108109 JWG090ZS79 

08/08109 JWG0902579 
08108/09 lWG0901579 
08108/09 IWG090ZS79 

~----------------------------------------------

Prinled: 08/1112Q09 15:13:46 
~~III\.IJII 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: VT Griff m Servic.es 
Project: NSB Kings BaylSite 11 Aug 09 
Sample Matrix: Water 

Volatile Organic Compounds by GeIMS 

Sample Name: KBA-II-lJA-AUG-090MS 
Lab Code: JWG0902579-2 

Extraction Method: EPA 5030B 
Analysl, Method: 8260B 

AnaJyte NalDe 

DicblorodiOuoromethane 
Chloromethane 
Vinyl Chloride 

Bromometbanf: 
Chloroethane 
TrichloroOuoromdbane 

1,I-Dichloroetbene 
Autone 
Iodomethane (Metbyllodlde) 

Carbon Disulfide 
Methylene Chloride 
Melhyl tert-Butyl Et.ber 

trans-I,2-Dlchloroelhene 
l,l-Dlchloroetbane 
Vinyl Acetate 

cis-I ,l-Dlcbloroethene 
Z-Butanone (MEK) 
Bromocbloromethane. 

Chloroform 
1,I,t-Trlcbloroethane (TCA) 

Carbon Tetrachloride 

Benune 
l,1-Dlchloroelbane (£DC) 
TrJcbloroetbene (TCE) 

I.l-Dlchloropropane 
DIbromomethane 
BromodlchJoromethant 

cis-l,3-Dichloropropene 
.... Mrtbyl-l-pealanone (MlBK) 
Toluene 

tnllS-l,J-Dic.hloropropene 
1,1,2-Trichloroethane 
Tetrac:h1oroethene (PCE) 

l-He:unone 

Commmll: 

Prinled: 08/1112009 15 :13:48 
1"\SlUhb\CryI .. LrpN'ooml .... 1pI 

Result Q 

17.8 J 
23.7 
13.7 

15.8 
15.5 
21 .. 

11.9 
119 

93.5 

97.0 
10.0 
12.1 

23.7 
22.3 
133 

40.5 
115 

21.2 

22.0 
13.4 
22.2 
21.3 
23.9 
30.7 

11.4 
11.7 
21.5 

17.9 
115 

21_5 
16_9 
20.9 
33.5 
119 

Dilution 
MRL MDL Factor 

20 0.23 
1.0 0.17 
1.0 0.25 

1.0 0.14 
S.O 0.19 
20 0.25 

1.0 0.16 
SO 2.4 
S.O 2.S 

10 0.84 
S.O o.n 
2.0 0.072 

1.0 0.13 
1.0 0.56 
10 0.60 

1.0 0.12 
10 0.56 

S.O 0.14 

1.0 0.10 
1.0 0.21 
1.0 0.18 1 

1.0 0.52 1 
1.0 0.15 I 

1.0 0. t5 1 

1.0 0.057 1 
S.O 0.12 1 
1.0 0.10 

1.0 0.12 
25 0.37 
1.0 0.l2 
1.0 0.12 
1.0 0.21 
1.0 0.22 

2l 0.36 

Service Request: 10903855 
nate Collected: 08/05/2009 
Date Reeeived: 0810612009 

Units: ugiL 
Basis: NA 

Level: Low 

Date Date Extuctlon 
EItracted Analyzed Lot Note 

08/08/09 08/08/09 JWOO902S79 
08/08109 08108109 JWG0902S79 
08108109 08108109 JWG0902S79 

08108109 08/08109 JWOO902S79 
08108/09 08108/09 JWG0902S79 
08108/09 08/08109 JWG0902S79 

08108109 08/08/09 JWQ0902S79 

08108/09 08/08109 JWG0902S79 
08108109 08/08/09 IWG0902S79 

08/08/09 08108/09 JWG0902!l79 
08/08109 08108109 JWG0902S79 
08/08109 08108/09 JWQ0902S79 

08108/09 08108/09 JWG0902S79 
08/08109 08/08109 JWQ0902S79 
08108/09 08/08109 JWG0902579 • 
08/08/09 08/08109 JWG0902.579 
08/08109 08f08J09 JWGD902579 
08/08/09 08108/09 JWG0902S79 

08/08/09 08/08/09 JWG0902579 
08108109 08/08/09 IWG0902S79 
08108109 08108109 IWG0901579 

08/08/09 08/08/09 1WG0902579 
08108109 08108109 IWG0902l79 

08/08109 08/08109 IWG090l579 

08/08109 08/08109 JWOO9OlS79 
08/08109 08/08/09 JWQ0902579 
08/08/09 08108/09 IWG0901S79 

08/08109 08108109 JWG0902579 

08/08109 08/08109 JWG0902S79 

08/08/09 08108/09 JWG0902S79 

08/08/09 08/08109 JWG0902579 
08lO8f09 08108109 JWOO9O'2579 
08/08109 08108/09 .JWOO902579 

08/08/09 08108109 JWG09Q2S79 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrb: 

VT GrifJ"m Services 
NSB IGngs Bay/Site II Aug 09 
Water 

Analytical Results 

Volatile Organic Compounds by GCIMS 

Sample Name: KBA-ll-I3A-AUG·09DMS 
Lab Code: rWG0902579·2 

ExtrudoD Method: EPA 5030B 
Analysll Method: 8260B 

Analyte Name 

Dibromochloromethaoe 
l,l-Dlbromoethane (EOB) 

Chlorobenztne 
1,1.1,1-Tetrachloroethane 
Ethylbeoune 

m,p-Xyleges 
o-Xylene 
Styrene 

Bromoform 
1,1.2,1-Tetrachloroethane 
1,2,3-Trkbloropropane 

trans.I ,4·Dithloro.2-butene 

1.3-Dltblorobenzene 
1,4-Dichlorobenune 

l.l-Dlchlorobenztne 
I,l-DlbromDoJ..chloropropane (DBC 
Napbtb.lene 

• See Case Narrative 

Surrogate Name 

1.2-Dichloroetb.ane-d4 
4·Bro~fluorobenzene 

Dibromofluorometha.ne 
Toluene-d8 

Commtnt.t: 

Printed: 08/11/2009 15;13:48 
p:'&uIlto'CrysIlJ.rplllormlm:lpI 

Ruult Q 
19.1 
21.8 

20.9 
20.1 
21.9 

40.1 
2.0.6 
17.1 

14.9 
21.7 
21.S 

NDU 
19.1 
20.2 

20.3 
20.6 
27.6 

%R« 

97 
89 
96 
102 

""'" 

Control 
Llmln 

71-122 
75·120 
82-116 
88-117 

Dilution 
MRL MOL Factor 

1.0 0.11 
1.0 0.18 

1.0 0.15 
1.0 0.10 1 
1.0 0.10 1 

2.0 0.22 
1.0 0.10 
1.0 0.051 
2.0 0.12 
1.0 0.15 
2.0 0.16 

20 1.1 
1.0 0.14 
1.0 0.14 

1.0 0.17 
5.0 0.26 
10 0.25 

Da" 
Au.lyzed No<, 

08/08/09 Acceptable 
08108/09 Acceptable 
08108/09 Acceptable 
08/08/09 Acceptable 

Fonn IA· Organic 

Date 
Eztracttd 

08/08/09 
08108/09 

08/08/09 
08108/09 
08108/09 

08/08/09 
08108/09 
08108109 
08108/09 
08/08109 
08108/09 

08108109 
08108109 
08108109 

08/08109 
08108/09 
08108/09 

Service Request: J0903855 
Oale Collected: 08lOSnOO9 
nate Received: 0810612009 

Units: ugIL 
Basis: NA 

Level: Low 

nate ExiradioD 
Analyzed Lot Note 

08/08/09 JWG0902579 
08108/09 IWG0902S79 

08108/09 IWG0902S79 
08/08/09 IWQ0902S79 

08/08109 JWG0902S79 

08108109 IWQ0902S79 

08/08/09 JWG0902579 
08108/09 JWG0902579 

08108109 JWG0902579 
08108/09 lWG0902S79 

08108/09 JWG0902579 

08108109 JWG0902579 

08108109 JWG0902579 

08108109 JWG0902S7~ 

08/08/09 JWG0902S79 
08/08109 JWG0902579 
08/08/09 JWG0902579 
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COLUMBIA ANALYTICAL SERVlCES,INC. 

An&lytita.! Results 

Client: VT Griffin Services 
Project: NSB Kings Bay/Site 11 Aug 09 
Sample M.trix: Water 

Vol.tHe Organic Compounds by GClMS 

S.mple N.me: Lab Control Samplc 
Lab Code: IWG0902S79·3 

Extraction Method: EPA 5030B 
Analysis Method: 8260B 

AD.lyte Name 

Dlch)orodlnuorometh.ne 
Chloromethalle 
Vinyl C hloride 

Bromometh.ne 
Chlonletb. ne 
TrichlorotluOnllUelhane 

t ,t-Dichlo'l"Oethene 
Acetone 
lodomelh.lle (Metbyllodide) 

Carbon DbuJfide 
Methylene Chloride 
Methyl tert-Butyl Ether 

trans-l,l·Dicbloroethene 
I.I-Dlcblonleth.ne 
Vinyl Acet.te 

cls-l,l·Dichlonlelbene 
2-Bulanont (MEK) 
Bromocblorometb.nt 

Chlorororm 
t,t,I·Trlcbloroeth'ae (TeA) 

Carbon Tttr.ch.loridt 

Benune 
I ,2-Dichloroetbane (EDC) 
Tricblonlethene (fCE) 

l ,l-Dlchloropropane 
Dibromometbane 
Bromodlcbloromethane 

cis·l,3-Dlchloropropene 
... Metky,"l-peatuooe (MIBK) 

Toluene 

t raos-l ,3-Dlchloropropene 
I,] ,2-Trichloroethane 
Tetrachloroetbene (PCE) 

2-Heunone 

COlflll'leotJ: 

Printed: 08/11 /2009 15:13:5 1 
p:\Ste.o 1III'OyIca l.tpI\Fonn I m.rpI 

Resu't Q 
17.7 J 
20.9 

22-" 
20.0 
20.4 
20.6 

22.1 
108 

93.7 

92.2 
2004 
21.4 

23.0 
21.1 
ISO 

21-" 
108 

21.4 

21-" 
21.2 
21.7 

21.2 
11.1 
20.9 

21.6 
21-" 
1l.1 
21.S 
113 

21 .6 

21.0 
21.6 
21.1 

114 

Dilution 
MRL MDL Factor 

20 0.23 
1.0 0.17 
1.0 0.25 

1.0 0.14 
S.O 0.19 
20 0.25 

1.0 0.16 
SO 2.4 
S.O 2.S 

10 0.84 1 
S.O 0.72 I 
2.0 0.072 I 

1.0 0.13 I 
1.0 0.56 
10 0.60 

1.0 0.12 
10 0.56 
S.O 0.14 

1.0 0.10 
1.0 0.2 1 
1.0 0.18 

1.0 0.52 
I.. 0.15 
1.0 0.15 

1.0 0.057 
S.O 0.12 
1.0 0.10 

1.0 0.12 1 
2S 0.37 1 
1.0 0.52 1 
1.0 0.12 
1.0 0.21 1 
1.0 0.22 1 

" 0.36 

Fonn lA· Organic 

Service Request: J0903855 
Date Collected: NA 
Date Received: NA 

Uniu: "giL 
Bas[s: NA 

Level: Low 

Date D.te Extraction 
Ertraded Analyzed Lot Note 

08/08109 08108/09 lWG0902579 
08/08109 08/08/09 IW00902579 
08108109 08108109 JWOO902579 

08108/09 08108/09 .JWG0902579 
08108109 08108109 IW00902579 
08/08109 08108/09 IWG09Q2579 

08/08109 08/08109 IWG0901S79 

08/08/09 08/08109 lWG0902579 
08108/09 08/08/09 JWG0901S79 

08/08/09 08/08109 JWGQ9()2579 
08108109 08/08/09 IWG09Q2S79 
08/08109 08/08109 IW00902S79 

08108109 08108109 JWG0902579 

08108109 08108109 JWG0902S79 
08108109 08108/09 JWG09Q2S79 • 
08/08109 08108109 JWQ0902S79 

08/08109 08108109 JWG0902S79 

08108109 08108109 JWG0902579 

08108/09 08108/09 JWG0902S79 
08/08/09 08/08109 JWG0902S79 
08108/09 08108109 JWOO902579 

08/08/09 08/08/09 JWG0902S79 
08/08/09 08/08109 JWG0902S79 
08/08109 08108109 IWOO901519 

08108/09 08108109 JWOO902579 
08108/09 08108/09 JWQ0901S79 

08/08/09 08/08/09 IW00902S79 

08108/09 08108109 IWG0902S79 
08108/09 08108/09 JWG0902579 
08108/09 08108/09 JWG0902S19 

08f08l09 08/08109 JWG0902S79 
08/08109 08/08109 IWG0902S79 
08/08109 08/08/09 IW00902S79 

08/08/09 08108/09 IW00902S79 

7S Page I of 2 
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COLUMBIA ANALYTICAL SERVICES. INC. 

Client: 
Project: 

_ Sample Matm: 

YT Qriffln Services 
NSB Kings BayfSile 11 Aug 09 
Water 

Analytical RerullS 

Voldle Orc.ntt Compounds by GCIMS 

Sample Name: Lab Control Sample 
Lab Code: JWG0902S79-3 

Extraction Method: EPA S030B 
Analysis Method: 8260B 

DilutioD 
AnaIytt Name ""uJI Q MRL MDL Factor 

DibromochJoromethaoc 20.4 1.0 0.11 I 
l ,l--Dibromodbane (EDB) 11.0 1.0 0.18 I 

ChJor oMnzenc 10 .• 1.0 0.15 
1,I,l ,l-Tdraebloroethmc 20.5 1.0 0. 10 
E tbylbcElUllc 11.6 1.0 0. 10 

m.p-Xylcna 40.6 2.0 0.22 
o-Xylcnc 11.0 1.0 0.10 
Styrene 11.0 1.0 0.051 
Bromoform 17.5 2.0 0.12 
1,1,1,1-Tetnchloroetbane 20.9 1.0 0.15 
1,1.3-Tric:bJoropropane 22.2 2.0 0.16 
tnnI- l ,"'Dldllo~l-butme 20.3 20 1.1 I 
I ,3-Di~hJorobeDUoe 20.6 1.0 0.14 I 
1,4-Dkhlorobenuo~ lO.1 1.0 0.14 

1 .2-DI~hJorobeDUne ".5 1.0 0.17 
l ,l-DlbnlmD-3-dloroprupane (DBC 10.8 5.0 0.26 
Naphthalene 23_6 10 0.25 

• See Case Narrative 

Control Date 
Surropte Name " ... Llna Analyud N,., 
1,2-Dichloroelbanc-d4 94 71-122 08108/09 Acceptable 
4-BromoOuorobenzenc 87 75-120 08108/09 A_~ 

DibromoOuoromethanc 93 82-116 08/08109 Acceptable 
Tolueno-d8 99 88-117 08/08/09 Acceptable 

Co_no: 

Date 
Extracted 
08108/09 
08108/09 

08108/09 
08108/09 
08/08109 

08/08/09 
08/08/09 
08/08109 

08108/09 
08/08/09 
08108/09 

08108109 
08108109 
08108109 
08/08/09 
08/08109 
08/08109 

Sernce Request : J0903855 
Oate CoUed~: NA 
Date Received: NA 

Units: ugIL 
Bub: NA 
Level: Low 

D ... E:a: trac:UOD 
Analyud Lot 
08108109 JWG0902579 
08108/09 JWG0902579 

08108/09 JWG0902S79 
08/08/09 IWG0902S79 
08108/09 JWG0902.579 

08108109 JWG0902579 
08/08109 IWG0902579 

08/08/09 IWG0902519 

08108/09 IWG0902S79 
08108/09 IWG0902579 
08108/09 JWG0902.S19 

08108109 JWQOSlO2S79 
08108109 IWOO9OZ579 
08108109 IWG090Z519 

08108109 JWG0902.579 
08/08109 IWG0902579 
08108/09 JWG0902579 

Note 

- --------------------------------------------------------
Printed: 0811112009 15:13:51 
1I:'&caltt1~.,.IIF .... Im.rpJ ...... 76 Plge 

~Rda~noe: RR299S1 
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Organic Analysis: 
V olatile Organic Compounds by Ge/MS 

Validation Package 

Standards Data 

77 



Client: 
Project: 

l?Jle ID: 
Instrument ID: 
Column: 

rarlet 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAlCY::; Resulu 

VT Griffm Services 
NSB Kings Bay/Site II Aug 09 

TUlle Sununary 
Volatile Orcanil: Compounds by GCIMS 

\\JACKSONVlll..El\ACQUDATA\MSS2\DATAIMSS29H08.B-D808-48.D 
MSS2.i 

Relative Lower Upper RelaUve 

Service Request: J0903S5S 
Date Analyzed: 08108/2009 
Time Analyzed.: 10:42 

Analysis Method: 8260B 
Anal)'1is Lot: IWG0902580 

Raw Result 
Mus to Mass Llmlt"l. Umlt% AbuadaDu ·1. AbllDdaDct PuslFaU 

50 95 15 40 20.3 2775 PASS 

75 95 30 60 54.4 7433 PASS 

95 95 100 100 100.0 13662 PASS 

9. 95 5 9 7.2 983 PASS 
173 174 0 2 0.8 115 PASS 
174 95 50 120 104.5 14283 PASS 
175 174 5 9 ••• 949 PASS 
176 174 95 101 98.1 14010 PASS 

177 176 5 9 5.3 744 PASS 

Date Time 
Sample Name Lab Cooe File ID Analyzed Aoalyud Q 
Continuing Calibration Verification IWG0902580-2 J :\MS52\DA T A \M:S529HOB.B\080S-4 0810812009 11:43 
Lab Control Sample JWG0902579-3 J :\MS52\DA T A \MSS29HOS.B\080S-5 08/0812009 12:10 
Method Blank JWG0902579-4 J:\M:S52\DATA'MS529H08.B\OSOS-5 0810812009 13:03 
KBA-II-34-AUG-09 J0903855·oo1 1 :\MS52'IDAT A \MS529HOS.B\080S-S 0810812009 13:30 
KBA·11-37·AUG-09 10903855-002 J:\MS52\DA T A \MS529HOS.B\0808·5 0810812009 13:57 
KBA-II-I6-AUG-09 10903855-003 1:\MSS2\DA T A \MSS29HOS.B\0808-5 08/0812009 14:23 
KBA-11-13A-AUG·09 J0903855-004 J :\MSS2\DAT A \MSS29HOS.B\0808-5 08/0812009 14:50 
KBA·I t-13A-AUG-09-0UP J090385S~5 1:\MSS2\DATA'MS529H08.mOS08-S 08/0812009 15:17 
KBA-l1-13A-AUG-09MS IWGQ902579-1 I :\MSS2\DAT A \MS529H08.B\080S-7 0810812009 21 :03 
KBA-II-13A-AUG-09DMS JWG0902579-2 I :\MS52\DA T A \MSS29HOS.B\0808-7 08l0SI2009 21:30 

itnulll naged .. llh In IIIlHkk(O) Inclltlltt the ...... )'111 pt1'formtd outslde'pHllIfd lune .. l ..... 

Printed: 08/1112009 15: 14:06 
p:'&cahh'Clyll:lI.",N'cmnS".Jpc 

Form 5 - Organic 78 Page 1 of I 
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COLUMBlA ANAL VTICAL SERVICES, INC. 

QAiQ(:, Result:! 

Clienl: VT Griffin Services Sernc:e Request: 10903855 
ICAL Date: 0712712009 Project: NSB Kings BaylSile II Aug 09 

ICALID: 
Instrument ID: 

CALl904 
MS52.i 

Initial Calibration Summary 
Volatile Or&ulc: Compound. by GC/MS 

Column: DB-VRX 

.... dID 

A 
B 
C 
D 

pne ID 

\\ladaonvillclv..CQUDATAIMSS2\DATA\MSS29G27.S\072 
\\Jacksonvillclv..CQUDATAIMSS2\DATAWSS29027.S\072 
\\Jacksonvillr l \A.CQUDATAIMS52\DATA\MSS29Q27.BI.012 
\Vlcksonvillc I \A.CQUDA T AIMSS2'DAT A 'lMSS29G27.8'.072 

LnellD 

E 
F 
o 
H 

FilrlD 

\\lacksonville l\A.CQUDATAI.MS52\DATAIMSS29G27.B\072 
\\Jack$onvillel\ACQUDATA\MS52\DATA\MS529027.S\o72 
\\JacksonviUe I \ACQUOA T A \MS52\DAT AIMSS29G27.8\012 
\Vacksonville\\A.CQUDATAIMSS2\DATA\MSS29G27.B'm2 

Analyte Name 

Dichlorodifluoromelhane 

t Chloromethane 

t Vinyl Chloride 

Bromomethane 

Chloroetbane 

Trichlorotluoromcthane 

t 1, I-Dichlorocthene 

Ace!one 

looomc:thll\e (Methyl Iodide) 

Carbon Disulfide 

Methylene Chloride 

Methyl ten.Butyl Ether 

trans.l ,2.Dichloroethcne 

t I, l-Dichloroethane 

.... " 
ID 

F 

A 

F 

Ami RRF 
Lml 

ID 

• 
100 0.446 : G 

LtYel Level 
Ami RRF ID Ami RRF ID Ami 

ISO 0.41 0 ; H 200 0.371 ! 

RRF 

"",,, 
ID 

.. ~ :~ .. _ ~:~~~ .. : .. ~ ......... ~:~_ .. ~:~~~. j .. _~ .. ...... ~ :~ ... ~·.~~~ .. 1 .. _~._. ___ ... ~~ .. ~ .. ~!~ .. ;_ . ~ .. 
100 0.443 j G ISO 0.426 : II 200 0.392 : : 

Ami RRF 

50 0.483 

SO 0.482 

A 1.0 O :~? .. j_ .. ~ ....... ~:~ .. _ ~:~2. :. C . __ ~ :0 ... ~:~8 .. i ... ~..... 20 O'.~~~ .. i __ . ~ .. _ ..... ~~ ... ~:~~~ .. 
F 100 0.606 i G ISO 0.498 i H 200 0.]40 : 

A I .~ .. ~:~~~_ i 8 .. ~:~ .. ~:~~. L..~.. 5.0 ~:2~~ .. L.~ .... .... }0 ... ~:~.I_U. __ ~ .. ...... ~~ .. ~'.~~~ .. 
F 100 0.323 G 150 0.318 ! H 200 0.]14 ! 

A ........ I. :~ . 0.3S7 __ • __ ~ . ....... ~:? ... ~P6 . j _ .. C _5 :~ .. . ~:~?? .. ___ ~ ... __ .. __ ~? . O .. ~.l.? .:. __ ~ ....... .. ~~ ... ~:~.I.~ .. 
F 100 0.]07 G ISO 0.]04 ~ H 200 0.295 : 

__ ............... _ ................. ____ _ ........ j_.E ..... __ .~·O 0.6]9. i_ D __ . __ ~~ ... ~._? 1.~ .. 1 .. _~ .. _ ... __ . ~~_ .. ~:~~ .. 
F 100 0.686 i 0 ISO 0.676 : H 200 0.642 1 

... ~ ____ .... ~ :? .. ~:~~ ! .. j ... ~ .. ..... __ ~:0 ___ ~:4.1.~ __ . ... ~ ... ..... ~:? ... ~ .. ~~~ __ j 0 ~O O.4~~ .. i __ . ~ .... . ~? .. !~~~ .. 
F 100 0.502 : G 150 0.S14 : H 200 0.514 : i 

: C 2S 0.0224 : 0 100 0.0248 : E 250 0.0259 .................... --......... -- -.-. ---....... : --' " ...... -- -............... : .--..... -- ........... ....... . : .... . ... . 
F 500 0.0251 ! G 7SO 0.0240 i H 1000 0.0234 1 1 

.. ~ .. ____ . ~:? .. ~:~?~ .. j ... !l .. ___ ..... I.~ __ ~:~?? . j ... ~ ... __ .... ~~ __ . ~:~~! .. j _ .. ~ ....... ~~ .. ~~_~ 5 .. j ... ~ ... ___ .. ~~~ .. ~'.~?? 
F SOO 0.523 ! G 750 0.521 ! H 1000 0.523 ! 
A S.O ~ .. ~2.j .. ~ ........ .. ~ ~ __ ~ .~~? .. ; ___ ~. __ .. ____ ~~ .. _ ~:~~? . j ___ ~ ... __ ... !~ .... ! :~! ... 1 ... ~ . __ ..... ~~ ... ~:~.I .. . 
F 500 0.960 1 G 750 0.940 : H 1000 0.913 i j 

. ___ ....... __ ...... ..... ...... ... ....... _ .......... LE .. __ ... ~:~_ .. ~:~~~ .. j ... ~ .... _ .. ~~ ... ~:~~ _j ... ~ ....... .. ~~ __ . ~:~63 
F 100 0.353 : G ISO 0.354 ! H 200 0.351 ; 

.. :~ __ ....... ~ :? .. ~ .. ~~~ __ j_ .. ~._. __ .. ~:~_ .. ? :~.6!_ { .. C 

F 100 0.904 1 G ISO 0.907 : H 200 0.906 : 

' .0 ~:~~~ __ l D 20 Mil : e. so 0.920 

A .• _.I:O .. _ ?:~~! .. .... ~_ ........ ~ :? . ~:~!~ .. ; ... ~ ___ .. ___ .~ :? ... ~:~~7 i D 20 ~:~?~ __ j ... ~ .... __ ... ~~ ... ~:~~? . 
F 100 0.424 I G ISO 0.421 i H 200 0.415 i . 
A ..... 1 :~ ... ~:~~9 i .~ .... __ .~:0 ... ~~.1.9 __ L£ .. __ ... ~:? ___ 0 .. ~~ . j 0 20 0.579~ j E so 0581 

F 100 0.561 : G ISO 0.552 1 H 200 0.553 1 

Rn",," n-ae<l "UII a .. u, ... IIIr.(O) IlKIlun nlUHo"blde c ... I¥<ItcrU ... I .. 

, SPeC CI,rapOllnd 

Prinled: 0811112009 IS:14:25 
p:.ISInI\ltClyJttI. rpN'orrn6i I O.spl 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QNQC Results 

Client: VT Griffin Services Service Request: J0903855 
ICAL Date: 07fl7/2009 Project: NSB Kings Bay/Sile 11 Aug 09 

ICALID: 
Instrument lD: 

Vinyl Acetate 

cis-I ,2-Dichloroethene 

2-Butanone (MEK) 

Bromochloromcthane 

J Chloroform 

CALI904 
MS52.i 

1,I ,i-Trichloroethane (TeA) 

Carbon Tetrachloride 

1.2-Dichlorocthanc (EDq 

Tricblorocthene (TeE) 

J 1,2-Dichloropropanc 

Dibromometbanc 

Bromodicbloromethane 

ds-l,3-Dichloropropenc 

4-Methyl-l_pcutanooe (MlBK) 

J Toluene 

trans-I,3-Dichloropropene 

Initial Calibration Summary 
Volatile Organic: Compounds by GCIMS 

Column: DB-VRX 

Level "". .....1 I.e •• ..... 1 
lD Amt RRF m Amt RRF lD Amt RRF lD AmI RRF ID Amt RRF 

~ ...... ~ :~ ... ~:~~_~. L B ... .1.? .. ~:~5~ .. j ... ~ .... ...... ~~ . . 0.277 

F 500 0.331 ~ G 150 0.333 i H 1000 0.325 

A 1.0 0.298 8 S.O O.l~ L..~ .... ... ~ .. ~'.~~? ( E so 0.349 

F 100 0.342 G ISO 0.339 H 200 0.341 j , 
A 5.0 0.126 i B \0 0.116 c 100 0.133 B 250 0.133 . _- , ......................... .. 
F 500 0.130 i 0 750 0.126 H 1000 0. ]23 i , 

.~ ........ ~ :~ ... ~ .. ~~ .. : B ~:~ ... ~:~~.: .£ ....... _~ :? .. !>: ! ~~ .j .. ~.... 20 0.217 B ... ~? ... ~ .. ~.I.? .. 
F 100 0.211 : G 150 0.2]2 : H 200 0.213 i 

.. _~ ......... ~ :? .. 0.519 i ~ ......... ~ :? .. ~ .. ~~?) ... ~. .. __ ~ :? ... ~:~~ ..... ~ ..... __ . ~? . ~'~~ .. ! ... ~ SO 0,566 

F 100 0.554 : G ISO 0.554 : H 200 0.553 : : 
" . 

. ~_ ...... !.O .. ~:~~~ .. ! ... ~ ......... ~:? ... ~:~~?. j .~ .... __ . ~ :? ... ~'.~~ .. L..~ __ ..... ~? . ~ .. ~~~ .. j ... ~ ....... ~? .. ~:~~ .. 
200 0.452 : F 100 0.440 1 G 150 0.451 : H 

A 

F 

..•. ~ :O .. ~:~? .. j ... ~ ......... ~? ... ~ .. ~~ .. j ... ~.... 5.0 0.262 ! D .".~? ... ~:~.? __ j ... ~ ......... ~? ... 0.344 ..... . ........ • .. 1 ........ 

A 

F 

100 0.356 ! G 150 0.371 1 H 

1.0 1.24 ! B 
···iOO .. ··I·.23 ·"]"" (; 

2.0 1.25 .. .1.5 .. 
ISO 1.22 i H 

200 0.383 : 

200 1.21 : 

A 

F 

... ~ :? ... ~:~~?) ... ~ ......... ~:~ .. 0.356 i c .. .. . ~ :~ ... ~:~?? j .. ~ ........ ~? ... ~:~~~ .. L~ .. 
100 0.402 0 ISO 0.449 l" H"' 200 0-400 : 

... ~ ......... !:? ... ~'.~~? .. L.~ ........ ~? ... ~ .. ~?.? .. j ... ~ ......... ~ :~ ... ~~~~ . .. ~ .. 20 0.322 ! E 

F 100 0.312 ! G ISO 0.314 : H 200 0.316 ! 

50 0.462 

SO 0.321 

... ~- ........ ~ :~ .~:~~~ .. : ... ~ ........ ~? .. ~ .. ~~.~ .. j ... ~ ......... ~ :? .. ~:~~~ .. j ... ~ .... -.. 
F 100 0.309 : G ISO 0.310 i H 200 0,308 i 

20 0.315 j ... ~ .......... ~? .. . ~:~~ .. 

.. . ~ ........ ! :? .. ~'. ~ ~~ .. ! ... ~ ......... ~? .. ~ :!~ .. j ... ~ ....... -~ :? .. ~: ~~~ .. j ... ~ ......... ~? .. ~'. ~ ~? . j ... ~ SO 0.188 

P 100 0.184 ! G ISO 0.187 ; H 200 0,187 ! : 
A .... 1. :?_. ~'.~~ .. j ... ~ ......... ~:~ ... ~ :~~? . j .. _ ~ ......... ~ :? .. ~:~~~ .. j ... !:' ......... ~? .. ~'.~.'. ! .. ~ ......... ~? ... ~:~~~ .. 
P 100 0.425 : G ISO 0.428 i H 200 0.431 ! ! , , 

... ~. _ ...... ~ '? ~.8!6 .. j ... ~.. . ..... ~ :~ .. ~:~~~ .. i ... ~ ....... ~ :? .. ~~~~ ! .. j ... !? .. ...... ~? ... ~:~._ : ... ~ ......... ~? ... ~ :.I.~ ... 
f' 100 1.04 : G ISO 0.989 i H 200 0.951 i 
A 5.0 0.5S0 ! B .... 1.? .. ~ .. ~~~ .. L..~ ......... ~ .. ~:~~~ .. L.!? ... ..... I~_ .. ~ .. ~?.~..j ... ~ ........ ~?. 0.590 -··F .. ······SOO··051o 1 0 750 0.466 : H 1000 0.425 i 

···z ·······i~ ···~·!~···j···~·· ·····i~~ ··- ~:~; ·· j ···~· :~ "';:'::: " 1 "'~""""'~?"" ?:~~" 'l " ~" ""-" ~~ .... ? .. I. ~ .. 
A ..... ~ :? .. ~.~?.? .. ! ... ~ ....... _ ~:? . ~:~ .. ; ... ~.... 5.0 O.~I .. j 
F 100 0.938 : G ISO 0.884 I H 200 0.854 j 

D ....... ~? .. ~ .. ~~~ .. j, .. ~ ........ ~? ... ~ .. ?~? .. 

ReulU ~d wllh .. u'orbk t-) IlIdl •• ,. nJIIn DUItHlt.~OIIlro1 .rtful • . 

t Sl'CCC~ : CCC COIDpound 

Printed: 08/11/2009 15:14:25 
p:lSI<aldl\Cr)oNJ.qo(II'0rm6i I 0.1))1 

Form 6A - Organic 80 Page 2 of 6 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QAfQC Results 

Client: VT Griffin Services Service Request: J0903855 
ICAL Date: 07/27/2.009 Project: NSB Kings BaylSite 11 Aug 09 

ICALID: 
irutrumenl ID: 

Andyte Name 

1,1,2-Trichloroethane 

CAL1904 
MS52.i 

Tetrachlorocthene (PCE) 

2-HcUIlODC 

Dibromochloromethanc 

1,2-Dibromoethane (EOB) 

t Chlorobenune 

1.1 , 1,2-Tetrachloroethane 

t Etbylbeozcne 

m,p-XylcnC5 

o-Xylene 

t Bromoform 

t 1, I,2,2-Tetracbloroethane 

I ,2,3-Triehlornprnpane 

1mls-1.4-Dichloro-2-butene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Initial Calibration Summary 
Volatile Organic Compounds by GCIMS 

lAvel Levtl L<v<1 
lD Amt RRF m Ami RRF ID 

2.0 0.563! C 

Level 
Am. RRF m 

5.0 0.561 D 

F 100 0.565 : G ISO 0.S 10 H 200 0.488 

A 1.0 O:~~~.L. B .~? ._~.5~0 L..~ ....... ~:? ~ .. ~~~ . .L D 
F 100 0.505 : G ISO 0.469 i H 200 0.449 ~ 

Column: DB-VRX 

L",I 
AmI RRF ID Amt RRF 

20 0.6~~ .. j ..• ~ ...•... ~? .. 0.623 

20 .. ~:~~? .j ... ~ ........ ~O ... ~ :~~~ .. j 

A ....... ~ :? .. ~:~~5 i B ID . ~ .. ~~2 .. j . . ~ ......... ~~ ... ~:~~~ .. j ... ~ ....... ~~_.~:~~) ... ~ ........ ~~~. _~:~~ .. j 
F SOO 0.)63 1 G 750 0.3 18 : H 1000 0.295 : 

A ... ~ :~ .. _ ~,_~~~ . .J ... ~ ...... .. ~:~ . ~ .. ~?? j ... ~ ......... ~:~ .. ~:~~~ .. j D 20 0.711 : E SO 0.728 : 
' .... ! ......................... j 

F 100 0.71 1 ! 0 ISO 0.667 1 H 200 0.654 ; 

A 1.0 0.510 j B ~ :? _ .~:~~U . C __ ..... ~ :~ ... O:~~.?) .. ~ ......... ~0 ... ~.647 'F .. ·····;Q(i .. o.·;~;· · l · 0 .... ···150 0.542 : H 200 0.517 : 
E SO 0.642 : 

A ~ :O .... ~.~~ .. j B .~:? ._ .. l:~~ ... L~.. 5.0 . 1:.8~ .. .l ... ~ ...... ~? ... 2:.1).. E 
F 100 1.85 : G ISO 1.7) : H 200 \.64 l 

. S.? ... ~.~~ •.• ! 

SO 0.673 ] 

F lOa 0.650 : G ISO 0.618 H 200 0.604 i 

A 

F 

1.0 2.96 ; ... ~ .. .~: ? ... ~.?~ ... j .. E .. . _ ... ~ .? .... ~:9~ ... j ... ~ ......... ~? ... ~:~ .I .. .l ... ~ . .... . ~? .?:.~? ... j 
ISO 2.76 l H 200 2.60 100 3.01 ; G 

A 2.0 1.11 B 4.0 1.09 : C 10 1.1 0 j D 40 1.29 : E 100 J.28 1 

F 200 1.23 0 
300' .-i'.'; 6'"j""' H" .. -"';00" ... ;:; ) ... : ........................... T··· ........................ : 

... ~ ........ ~ :~ ..... I:~!. .. j ... ~ ......... ~:? _ . J.~~ .. j .. £ ........ ~:~ .... ~:~.I .. j ... ~ ... . 
F 100 1.86 ! 0 ISO 1.73 : H 200 1.66 i 

20 2.0?: _.1 ... ~ ....... .. ~? .... J:~_ . 

............................. j ... ~ ........ ~:? .. ~:~! .. ; ... ~ ........ ~ :~ ... ~ .. ~~~ .. j_ .. ~ ......... ~? .. ~:~.~~.. E ..... . ~? . ~ .. ~~? .. 
F 100 0.476 ! 0 ISO 0.469 l H 200 0.468 ! i 

.. . ~ ......... ~ :O ... ~:~~ .. : ... ~ ......... ~~ ... ~:? I.~ .. j ... ~ ........ ~:~ ... ~:~~ .. j ... ~ ......... ~ ... ~ .. ~~~ .. : ... ~ ......... ~~ .. ~:~~~ .. 
F 100 0.76S 1 G ISO 0.706 i H 200 0.641 ! 

• I • • 

.............. i ... ~ ... ...... ~:~ ... ~:~? ! .. ! ,.E ....... ~ :~ ... ~,.~~~ .. ; ... ~ ......... ~? .. ~ .. ~~.~. j .. . ~ ......... ~? .. ~:~~~ .. 
F 100 0.228 : G ISO 0.212 : H 200 0.202 1 

~ ... ~ ........ ~ :O ... O:~~.~. L.~ ......... ~~ ... ~'. !~ .. ~ ... ~ ... 
H 200 0.114 i 

50 0.150 

_ .. ~ ......... ~ :o .... I:.~~..j 8 2.0 l.49 
F 100 1.59 : 0 ISO 1.57 

C 5.0 .. I:.~~ .. L D 
H 200 1.63 i 

··· ~~ .. ·· ~:~?· .. i ... ~ ......... ~~ ..... I:~ ~ .. . 

... ~ ......... ~ :? . ~:~?. .. j ... ~ ......... ~:?. ... !: .~5 .. C S.O 1.55 l D 20 1.62 1 E SO 1.61 

F 100 1.S9 : G 150 1.61 H 200 1.59 : 

Ra"lh f1aaJft1 ... lIb an aolultk (") IndIUlt .. alUott oultllk c .... ~ enl..-I", 

t SPCC c-peund 

Printed: 08{1112009 15:14:25 
p'\Sleallh'Crylltl.lpl\FonroiIO.rpI 

Form 6A - Organic 81 Page 
S"...,.sel Rer~: RR2995) 
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COLUMBIA ANAL YIlCAL SERVlCES, INC. 

QAlQC Results 

Client: VT GriBin SeJViccs 
Project: NSB Kings Bay/Sile II Aug 09 

Service Request: 10903855 
ICAL Date: 0712712009 

ICALID: 
Instrument ID: 

Analyte Name 

1.2-Dichlotobenzcne 

CAL I904 
MS52:i 

1,2-Dibromo-)-I::hloropropane (DBCP 

Naphthalene 

1.2-Dichloroethanc-d4 

4-Bromofluorobe.JUene 

Dibromoflu oromethane 

Toluene-d8 

lAv<1 
ID 

A 

F 

F 

F 

F 

F 

F 

F 

Initial Calibration Summary 
Volatile Orcarue Compounds by GCIMS 

ColuJUD: DB-VRX 

~yd Levd Level Level 
Ami RRF ID AmI RRF ID Amt RRF m AmI RRF ID Ami RRF 

1.0 1.47 j B 

100 1.50 G 

100 0.14) : G 

100 1.4] G 

100 0.182 : G 

100 1.06 G 

100 0.307 G 

100 2.40 G 

2.0 1.48 : C . " .... ~:~ ... - ~:.~~.-- ... ~.-...... ~~ .. _. ~:~~ .. j ... ~ ... . 
200 1.51 

so 1.57 

ISO 1.52 H 

.... ~ ........ ~ : ~ .. ~.~8 i I? ._ ... _ .. ~~ ... ~:!~~ .. j _._ ~ .... . so 0.143 
_ ....... . 

ISO 0.1 49 H 200 0.148 

.S ..... _.~ :~_ .. J .. ~. __ j ... ?._._. __ .. 20 . ~:~? .. j ., ~ .. SO 1.57 

ISO 1.46 H 200 1.41 

c 10 0.159 o ~o ... ~'. ~ ~~ ...... ~ ....... _. ~~ _. ~: ~ ~~ . ~ ; ._ ... _ .... 
ISO 0. 184 H 200 0.185 

C 10 0.907 o 20 _ ~'.~~? .... ~ .... ____ ~~ .. J.O~ .. .! 
ISO \.12 H 200 1.I6 

C 10 0.265 D 20 0.286 E .- :~ .. ~ .. ~~-.j 
ISO 0.3 10 H 200 OJI4 

C 10 2.15 D 20 2.59 E so 1.58 

ISO 2.20 H 200 2.09 

1I:ftllIII nau"'" wIlli u .. Itf'iok (9) I"dka~ nlan OIIu1du DIIlrol CriltrlL 

1 Sf'CC C .... pcMllid t CCC C-poIIlId 

Printed: 08/1112009 15;14:25 
p:\SIuItJ>\C1)'flt.l Jp(\J'omI6I l o,rpl 

Fonn6A-Organic 82 Page 4 of 6 
SuperSel Refm:nc:e: RR299S1 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

(CALID, 
Instrument ID: 

QAlQC Result$ 

VT Griffin Services 
NSB Kings BaylSite II Aug 09 

CALI.04 
MS52j 

Initial Calibration Summary 
Volatile Ore_ole Compounds by GCIMS 

CaUbl"ltioo Evaluation 

Compound 
An_lyte Name Typo Fll Type Enl. 

Dichlorodifluoromethane MS AverageRF %RSD 
t Chloromethane MS Avel1lgeRF "RSO 
t Vinyl Chloride MS AverageRF %RSD 

Bromomethane MS AverageRF "RSD 
Chloroethane MS AverageRF %RSO 
TrichJorofluoromethane MS AverageRF %RSD 

t 1,1.Oichloroetbene MS AverageRF %RSD 
Acetone MS AverageRF %RSD 
lodomcthane (Methyl Iodide) MS A'IerageRF %RSD 
Carbon Disulfide MS AverageRF %RSD 
Methylene Chloride MS AverageRF %RSD 
Methyltert-Butyl Ether MS AverageRF %RSD 
lTans-I .2-0ichloroethene MS AverageRF %RSO 

t 1, I-Dichloroethane MS AverageRF %RSD 
Vinyl Acetate MS AventgeRF %RSO 
cis-I ,2-Dichloroethene MS AverageRF " RSO 
2-Butanone (MEK) MS AverageRF %RSO 
Bromocbloromethane MS AverageRF %RSD 

t Chloroform MS AverageRF %RSD 
I.I . I-Trichloroethane (TeA) MS AverageRF % RSO 
Carbon Tetrachloride MS AverageRF %RSD 
Benzene MS AverageRF %RSD 
I ,2~Oichtoroethane (EOC) MS AverageRF %RSD 
Trich1oroethene (TCE) MS AverageRF %RSO 

t 1.2-0ichloropropane MS AverageRF %RSO 
Oibromomethane MS AverageRF %RSO 
8romodichloromethane MS AverageRF %RSO 
cis- l.3-0ic:hloropropene MS AverageRF %RSD 
4-Methyl-2-pentanone (MIBK) MS AvengeRF % RSO 

t Toluene MS AvengeRF %RSO 
trans-I,3-Dic:hloropropene MS AverageRF %RSO 
1,1,2-Trichloroethane MS AverageRF %RSO 
Tetrachloroetbene (PCE) MS AverageRF % RSO 
2-He.u.none MS AverageRF " RSO 
Dibromochloromethane MS AverageRF %RSD 
1 ,Z.Dibromoethane (EOB) MS AverageRF %RSO 

t Chlorobenzene MS AverageRF %RSO 
t, t, 1,2-Tetrachloroethane MS AverageRF %RSO 

t Ethylbenzene MS AverageRF %RSD 
m,p-Xylenes MS AverageRF %RSD 
o-Xylene MS AverageRF % RSO 
SlY'<"' MS AverageRF %RSO 

RnuJIl fI-u1Nl .. lib ... • 11~rll k(·) lnclkala nlu .. oQlllde conlrol trllerla. 

t SJ'CCC ... ~und t CCCCODIpoIIDd 

Printed; 0811112009 15: 14:25 
p;\SralltJ\Cryolal.opI\J' unn6J\ D. tpl 

Form 6A - Orgm;c 

EVAl. 
Raull Q 

12.6 
8.3 
17.9 • 
10.2 
7.6 
5.2 
8.6 
5.2 
3.7 
4.0 
2.0 
3.9 
5.9 
4.4 
12.0 
6.8 
4.5 
10.3 
3.8 
9.1 
16.9 • 
2.3 
9.5 
4.7 
4.7 
7.7 
9.9 
11 .5 
12.2 
10.3 
19.4 • 
10.6 
8.4 
12.3 
15.3 • 
11.0 
9.0 
11.7 
8.7 
7.0 
7.2 
10.5 

Service Request: JOgo38SS 
le AL Dale: 0712712009 

Column: DB-VRX 

RRF Evaluation 

Control Averale Ml.oimum 
Criteria RRF Q RRF 

s l5 0.420 0.01 
s l5 0.431 0.1 
s l5 0.488 am 
s l5 0.297 0.01 
s l5 0.308 0.01 
s IS 0.680 0.01 
s IS OAn 0.01 
s IS 0.0243 0.01 
< 15 0.510 0.01 
< 15 0.962 am 
, 15 0357 am 
s IS 0.886 0.01 
s IS 0.411 O.oI 
< 15 0.550 0.1 
< 15 0.304 0.01 
s l5 0.328 0.01 
s l5 0.127 om 
< 15 0.200 0.01 
s IS 0.545 0.01 
<15 0.417 0.01 
<15 0.317 0.01 
< 15 1.24 0.01 
< 15 0.412 am 
s IS 0.307 0.01 
< IS 0.303 0.01 
< IS 0.177 0.01 
< 15 0.396 0.01 
' 15 0.972 om 
<15 0.535 am 
<15 2.92 0.01 
< 15 0.796 0.01 
< 15 0.559 0.01 
< 15 0.512 om 
< 15 0.347 0.01 
< 15 0.629 0.01 
s 15 0.558 om 
< IS 1.91 0.3 
s 15 0.593 0.01 
s IS 2." 0.01 
' IS 1.17 0.01 
' 15 2.54 0.01 
< 15 1.74 0.01 

83 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

ICALm: 
Instrument m· . 

QAlQC Resulrs 

VT Griffm Services 
NSB Kings Bay/site I I Aug 09 

CAL1904 
MS.52i 

lnItial Calibration Summary 
Volatile Oraanic. Compounds by GClMS 

C.Ub ... tton Ev.h,.doa 

Compouad 

Analyte Name ,..,. Fit Type: EVIl. 

t Bromoform MS AverageRF %RSD 
t l ,l,2,2-Tetrachloroethane MS AvengeRF %RSD 

1,2,3-Trichloropropane MS Aven.geRF %RSD 
trans-l ,4-Dicbloro-2.butC'lle MS Linear R2 
l,3-Dicblorobenzene MS AverageRF % RSD 
l,4-Dichlorobenzene MS AverageRF %RSD 
I,2-Dichlorobenzene MS AvertgeRF % RSD 
1,l.Dibromo.3-cl1loropropane (DBCP) MS AverageRF % RSD 
Naphthalel'lC MS AverageRF % RSD 
1,2-Dichloroetha.ne...<J4 SURR AverageRF % RSD 
4-BrornofiUOfobenzcne SURR AverageRF %RSD 
Dibromofluoromethane SURR AverageRF %R.SD 
Toluene-d8 SURR AverageRF % RSD 

Raum ~ "II~ an Nlrmk("') Indlr.te .... IItI.1IbIdt _rot crtttrlL 

t SPCC C_poulllll t CCC C_JI'WId 

Printed: 08/1112009 15:14:2.5 
p:lSaldt'Oyltol~IOorpI 

Fonn 6A - Organic 

Enl. 
Result Q 

20.6 • 
9 .6 
12.7 

0.998 
2.8 
2.3 
3. 1 
14.6 
12.5 
5.7 
9.5 
6.3 
9.5 

Service Request: J09038.5.5 
ICAL Date: 0712712009 

Column: DB-VRX 

RllF Eval ... tloa 

Control Avenee Mlnimo.m 
Critem RRF Q RRF 

'15 0.407 0.1 

'15 0.739 0.3 
, 15 0.2 17 om 
:l; 0.99 0.146 0.01 
, 15 1..57 0.01 
, 15 1.61 0.01 
, 15 1.5 1 0.01 
, 15 0.136 0.01 
, 15 1.40 0.01 
, 15 0.177 
, 15 1.04 
, 15 0.298 
, 15 2.34 

84 Page 6 of 6 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC R.ewlts 

Client: VT Griffin Services Service Request: 10903855 
Project: NSB Kings Bay/Site 11 Aug 09 ICAL Date: 0712712009 

Date Analyzed: 07/2712009 

Second Source Calibration Verification 
Voladle Ora.nle Compound. by GCJMS 

ICAL l'yp<, Internal Standard ]CALID: CAL1904 
Analysts Melhod: 8260B Units: ugIL 

FUelD: \\JacksonYille t \ACQUOA T A \MS52\DA T A \MS529G27 .8\0727 ·12.0 Column ID: DB·VRX 

Avenge SSV 
Analyte N.mt Expected R""'t "" RF °hD %Drirt Criteria Cu rve Fit 

Dichlorodilluoromethanc 50 55 0.420 0.463 10 NA :t.30% AverageRF 
T Chloromethane 50 SI 0.431 0.442 3 NA % 30 % AverageRF 
I Vinyl Cbloride 50 56 0.488 0.547 12 NA % 30% Aver.geRF 

Bromometbane 50 52 0.297 0.306 3 NA ±30% AverageRF 
Chloroetbanc 50 49 0.308 0.303 -2 NA % 30 % AverageRF 
T rich1orofluoromcthtne 50 SI 0.680 0.699 3 NA % 30 % AverageRF 

t I, I-Oicbloroethene 50 53 OAn 0.508 7 NA :30% AyengeRF 
Acetone 250 230 0.0243 0.0227 -6 NA %30% AverageRF 
lodometbanc (Methyl Iodide) 250 260 0.510 0.52g 4 NA %30% AverageRF 
Carbon Disulfide 250 260 0.962 1.01 5 NA ±30% AYengeRF 
Methylene Chloride 50 50 0.357 0.358 0 NA ±30% AYerageRF 
Methyl tert·Butyl Ether 50 SI 0.886 0.896 I NA %30% AyerageRF 
tranS·I,2-Dichloroetbene 50 54 0.411 0.444 8 NA :30% AyerageRF 

t t, t-Dichloroctila.ne 50 53 0.550 0580 5 NA %30% AverageRF 
Vinyl Acetate: 2SO 270 0.304 0.325 7 NA ±30% AvcragcRF 
cis- I,2-Dichloroethenc 50 53 0.328 0.346 5 NA ±30% AverageRF 
2-Butanone (MEK) 250 250 0.127 0.12S -2 NA .±30% AvcrageRF 
Bromochloromethane 50 53 0.200 0.2 12 6 NA ±30% AvcragcRF 

t Chlorofonn SO 52 0.545 0.567 4 NA ±30% AverageRF 
I,I,I-Trichloroethane (TCA) 50 55 0.417 0.459 10 NA ±30% AverageRF 
Carbon Tencbloride 50 55 0.317 0.349 10 NA ±30% AvcrageRF 
eo"""", 50 SI 1.24 1.26 I NA ±30% AveragcRF 
1,2-Dicbioroeth&ne (EOC) 50 48 0.412 0.400 -3 NA *30% AvengeRF 
Tricbloroethcoe (TCE) SO " 0.307 0.320 4 NA :t.30% AvcragcRF 

t 1,2-Dicbioropropaoc 50 52 0.303 0.315 4 NA *30 % AveragcRF 
Dibrornomctbane 50 SI 0.177 0.180 2 NA *30% AverageRF 
Bromodichloromethanc 50 52 0.396 0.416 5 NA %30% AycngeRF 
cis.I,3-Dicbioropropenc: 50 58 0.972 1.13 16 NA ±30% Avcf"lgeRF 
4-Methyl-2-pentanonc (MIDK) 250 260 0.535 0.557 4 NA ±30% AvctagcRF 

f Toluene 50 55 2.92 3.23 10 NA ±30% Avcta8eRF 
trans-I,3-Dichloropropene 50 61 0.796 0.966 21 NA :t.30% AvengeRF 
1. 1.2-Trichloroethane SO 54 0.5S9 0.603 8 NA :t.30% AverageRF 
T ertachlorocthcne (PCE) SO 55 0.512 0.565 10 NA *30% AverageRF 
2-Hcxanone 250 270 0.347 0.368 6 NA :30% AverageRF 
Oibromochloromethane 50 57 0.629 0.715 14 NA :30% AvcrageRF 
1,2·0ibromocthanc (EOB) 50 56 0.558 0.625 12 NA :t.30% AvengeRF 

t Chlorobenz.cnc 50 54 1.91 2.06 8 NA ±30% AyerageRF 
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EXECUTIVE SUMMARY 

 Monitoring data collected over a ten-year period demonstrate that a plume of chlorinated 

ethene-contaminated ground water has contracted significantly following treatment of the 

contaminant source area using in-situ chemical oxidation (ISCO) and vegetable-oil injection.  

Prior to ISCO treatment, concentrations of perchloroethene (PCE) exceeded 4,500 micrograms 

per liter (�g/L) in a contaminant source area associated with an abandoned municipal landfill in 

Kings Bay, Georgia.  The plume emanating from this source area was characterized by vinyl 

chloride (VC) concentrations exceeding 800 �g/L.  In-situ oxidation using Fenton’s Reagent 

beginning early in1999 lowered PCE concentrations in the source area  below 100 �g/L, and 

PCE concentrations have not rebounded above this level since treatment.  In the ten years 

following treatment, VC concentrations in the plume have decreased significantly.  These 

concentration declines can be attributed to the movement of Fenton’s Reagent-treated water 

downgradient through the system and the significant natural attenuation capacity of this naturally 

anoxic aquifer.  The Fenton’s-treated water arrived at the first line of USGS monitoring wells at 

the time of the first ISCO treatment (1999), leading to an immediate and sharp decrease in 

contaminant concentrations.  The Fenton’s-treated water arrived at the second line of monitoring 

wells in 2000, again leading to rapid lowering of trichloriethene (TCE), cis-dichloroethene 

(DCE), and VC concentrations.   The Fenton’s-treated water arrived at the third line of 

monitoring wells in early 2004, coinciding with a more gradual decreases in contaminant 

concentrations.  The results of this study suggest that source-area removal actions, particularly 

when applied to ground-water systems that have a significant natural attenuation capacity, can be 

effective in decreasing the areal extent and contaminant concentrations of chlorinated ethene 

plumes. 
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INTRODUCTION 

 A combination of source-area removal by Fenton’s Reagent in-situ chemical oxidation 

(ISCO), vegetable oil injection, and natural attenuation has been selected by the Southern 

Division NAVFACENGCOM and by the Georgia Department of Environmental Protection as 

corrective actions for chlorinated ethene-contaminated ground water at the Old Camden County 

Landfill, Naval Submarine Base, Kings Bay, Georgia.  A comprehensive sampling and analysis 

program is being conducted by the U.S. Geological Survey to assess the effectiveness of this 

remedial strategy for remediating chlorinated ethene contamination in ground water.  This report 

summarizes the results of the tenth year (February, 2009 to September, 2009) of natural 

attenuation monitoring at this site.  
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METHODS AND MATERIALS 

Geology, hydrology, and site history

 The site is an abandoned landfill, known as the Old Camden County Landfill, located at 

the Naval Submarine Base (NSB) Kings Bay, Georgia.  A map of the site showing the location 

of the former contaminant source area and the locations of monitoring wells is shown in Figure 

1.  This site is underlain by sediments of back-barrier and barrier-island origin.  The most 

permeable sands underlying the site are between the depths of 10 and 13 meters below land 

surface, and record sedimentation of a prograding barrier island.  This permeable zone is 

underlain and overlain by finer-grained sands, clays, and organic-rich sediments of back-barrier 

origin that exhibit lower hydraulic conductivity.  Aquifer tests and slug tests at this site indicate 

that hydraulic conductivities of the permeable sands range from 0.6 to 10 m/d.  The lithology of 

these sands suggest that the permeable aquifer is characterized by higher hydraulic conductivities 

(K~10 m/d) relative to overlying and underlying sediments.  Because of its relative permeability, 

this sand aquifer is a preferential pathway for horizontal ground-water flow in this system and 

characterized by ground-water velocities in the range of 25 to 30 m/y.  The organic-rich back 

barrier sediments overlying the aquifer has the important effect of removing dissolved oxygen 

from recharge water and producing uniformly anoxic conditions in the permeable zone.  

 The Old Camden County landfill was used to dispose of municipal waste between 1974 

and 1981.  Trenches were excavated to a depth of between 2 and 3 meters, filled with waste, and 

covered with fill.  At some time during waste-disposal operations, PCE was released at the 

landfill.  The areal distribution of the PCE source area was previously identified by direct-push 

sampling of ground water and aquifer sediments (Chapelle and Bradley, 1998).   Prior to 1998, a 

discrete plume of chlorinated ethene-contaminated ground water was detected by direct push 
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methods  (ABB Environmental Services, Inc., 1997) and documented to flow from the source 

area toward the northwest.   

Water Chemistry Sampling 

 Ground-water samples for quantifying chlorinated ethenes and redox-sensitive 

parameters needed to assess the effectiveness of natural attenuation were collected quarterly 

between 1998 and 2009 from a network of plume monitoring wells (Fig. 1).  These small-

diameter (2.52 cm) monitoring wells were screened between 10 and 12 meters below land 

surface in the contaminant-bearing high-permeablility zone.  During sampling, three well 

volumes was purged with a peristaltic pump from each well.  The well was then sampled when 

stable measurements of water temperature, conductivity, pH, and turbidity were obtained.  

Samples for analysis of chlorinated ethenes (EPA method 8260B) were collected in 40-ml glass 

vials, preserved with HCl, and capped with Teflon-lined septa for transport to the laboratory.  

Dissolved hydrogen (H2) concentrations were measured using the gas-stripping procedure 

described in Chapelle et al. (1997).   Concentrations of dissolved Fe(II) and sulfide (Hach Co., 

1989), as well as dissolved oxygen (Chemetrics Inc.) were measured in the field using 

colorimetric methods.  Sulfate and chloride concentrations were measured using anion exchange 

chromatography with conductivity detection (Dionex Inc.).  Samples for the analysis of methane 

and dissolved inorganic carbon (DIC; the sum of dissolved carbon dioxide, bicarbonate, and 

carbonate species) were collected by filtering 2 mls of ground water (0.2 �m filters) into sealed 

10 ml serum vials.  In the laboratory, the water was acidified to pH~1 (converting all DIC 

species to carbon dioxide), and then carbon dioxide and methane in the headspace of the vial was 

measured using gas chromatography with thermal conductivity detection.  The amount of DIC 

and methane in ground water was then estimated from the measured headspace concentrations by 
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using the Henry’s law coefficient for the partitioning of methane and carbon dioxide between the 

gaseous and dissolved phases.  Determination of predominant terminal electron-accepting 

processes was based on consumption of electron acceptors such as dissolved oxygen and sulfate, 

production of final products such as ferrous iron, sulfide, and methane, and concentrations of the 

intermediate product hydrogen (Chapelle et al. 1995). 
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Results and Discussion

Monitoring Well Results 

 The locations of the USGS monitoring wells relative to the location of the contaminant 

source area as it existed prior to ISCO treatment are shown in Figure 1.  Ground-water chemistry 

parameters that indicate the efficiency of chlorinated ethene natural attenuation are shown in 

Tables 1-4, and data showing concentrations of chlorinated ethenes are shown in Tables 5-8.  

The following discussion highlights observed trends in concentrations of contaminants and 

effectiveness of natural attenuation at the site. 

 Concentrations of vinyl chloride (VC) in the plume as measured in August of 1998, prior 

to source area treatment by Fenton’s Reagent, are shown on Figure 2.  At that time, 

concentrations of VC in the plume exceeded 800 �g/L (well USGS-6), and were also high (683 

�g/L) in the plume adjacent to the neighborhood (well USGS-10).  In contrast, plume 

concentrations of VC in September of 2009, are shown on Figure 3 and are much lower.  

Concentrations of VC in water produced from well USGS-10 in September 2009 had decreased 

to 19 �g/L.  The highest VC concentrations observed (41 �g/L) were observed in water produced 

from well USGS-4. These results indicate a decrease in VC concentrations of more than an order 

of magnitude since 1998.  These results also demonstrate that the size of the plume has 

contracted significantly since treatment, and that concentrations of contaminants in the remaining 

plume have decreased significantly.   

 A more detailed evaluation of chlorinated ethene concentration changes in the plume 

after Fenton’s Reagent treatment can be made by considering water-chemistry trends at 

individual monitoring wells.  Concentration changes of sulfate and chlorinated ethenes over time 

measured at well USGS-3, which is representative of the monitoring wells closest to the Fenton’s 
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injection zone (Fig. 1), are shown in Figure 4.  Because sulfate is a component of Fenton’s 

Reagent, and because background concentrations of sulfate are relatively low at this site (0-10 

mg/L), sulfate is a useful tracer for ground water that has been impacted by Fenton’s-based ISCO 

treatment.  After ISCO treatment, concentrations of sulfate were observed to increase steadily for 

two years (Fig. 4A), and then, beginning in early 2001, to decline.  This indicates that a “pulse” 

of high-sulfate water, indicative of Fenton’s Reagent treatment, moved through the first line of 

monitoring wells soon after treatment.  Concurrent with increasing concentrations of sulfate, 

concentrations of VC (Fig. 4A), trichloroethene (TCE), and cis-dichloroethene (cis-DCE) were 

observed to decline below measurable levels (Fig. 4B).  These data demonstrate that Fenton’s 

Reagent treatment was effective in removing chlorinated ethenes from ground water, and that 

treated ground water moving downgradient from the treatment zone immediately began to shrink 

the plume (Fig. 3).   

 Concentrations of sulfate and chlorinated ethenes at well KBA-13A, which is 

approximately 25 meters downgradient of the first line of monitoring wells, shows a pattern 

consistent with the transport of Fenton’s Reagent-treated water progressively moving through the 

flow system over time.  For about one year, sulfate concentrations remained at background levels 

(~ 1 mg/L), and while concentrations of VC apparently decreased, they remained in the 20-60 

�g/L range.  In early 2000, sulfate concentrations began to rise rapidly, indicating the arrival of 

Fenton’s Reagent-treated ground water.  When sulfate concentrations peaked in mid-2001, 

concentrations of VC had decreased below detectable levels (Fig. 5A).  Concentration trends of 

TCE and cis-DCE show a more complex pattern (Fig. 5B).  When sulfate-bearing water arrived 

at KBA-13A, concentrations of TCE appeared to increase over pre-injection levels.  It wasn’t 

until late in 2001 when concentrations of TCE began to decrease significantly.  The pattern 
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exhibited by cis-DCE is similar to that of VC, showing continual concentration decreases after 

the arrival of sulfate. 

The second line of monitoring wells, located immediately downgradient of KBA-13A, 

also shows a time-dependent pattern of sulfate and chlorinated ethene concentration changes.  At 

well USGS-5, concentrations of sulfate began increasing in early 2002 (Fig. 6), peaked in late 

2003, and have trended downward since that time.  Concentrations of TCE were never 

measurable in water produced from USGS-5 due to the relatively efficient reductive 

dechlorination characteristic of this site (Chapelle and Bradley, 1998).  However, concentrations 

of cis-DCE, which declined in the same manner as VC concentrations prior to arrival of treated 

water, actually began to increase when treated water first reached well USGS-5 (Fig. 6). The 

concentrations of cis-DCE in USGS-5 have subsequently declined.   

Sulfate concentrations have not increased at well USGS-4 (Fig. 6) indicating that the 

Fenton’s-treated ground water is presently passing to the south of that well.  In the absence of the 

arrival of Fenton’s-treated ground water, concentrations of cis-DCE began increasing in the year 

2000, peaked in late 2005, and have subsequently decreased.  This indicates that the Fenton’s 

injection may have pushed untreated chlorinated ethene-contaminated water slightly to the north 

near the zone of injection, and that this untreated high cis-DCE water moved through well 

USGS-4 in a pulse (Fig. 6).  If that interpretation is correct, then a trend of decreasing cis-DCE 

concentrations should be observed as the untreated water moves through well USGS-4 over time.  

Consistent with this interpretation, concentrations of cis-DCE have been decreasing since 2004.  

Concentration trends at well USGS-4 will be closely monitored over the next year, and duplicate 

samples will be taken at each sampling event to document this continuing downward trend in cis-

DCE concentrations. 
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Concentration changes of chlorinated ethenes in the third line of monitoring wells are 

shown in Figure 7, and show a slightly different pattern.  Well USGS-9 shows a trend of steadily 

decreasing VC and cis-DCE concentrations, a trend observed in six of the seven downgradient 

monitoring wells.  By September of 2009, concentrations of VC have decreased below the 

detection level at wells USGS-9, USGS-13, and USGS-14.  In addition, concentrations of cis-

DCE have also decreased over time.  The sole exception is well USGS-11 (Fig. 7), where 

concentrations of VC and cis-DCE increased sharply in late 2000.  These trends probably reflect 

the cessation of the pump-and-treat system in mid 1998.  Because an extraction well was located 

near well USGS-9, it is likely that the plume was pulled toward well USGS-9 and away from 

well USGS-11.  When pumping ceased, the plume shifted to the south towards well USGS-11 

and away from well USGS-9.  Since 2000, however, there has been a consistent downward trend 

in chlorinated ethene concentrations in USGS-11 (Fig. 7).  

Monitoring data collected in 2009 confirm that the plume of Fenton’s reagent-treated 

water has reached the third line of monitoring wells.  Concentrations of sulfate began to rise 

above background levels (5-10 mg/L) in 2004.  By late 2006, sulfate concentrations had risen to 

approximately 40 mg/L, a trend confirmed by the 2009 monitoring data (Fig. 8).  Concomitant 

with the initial increase in sulfate concentrations (2004), concentrations of both VC and cis-DCE 

decreased steeply.  However, while concentrations of cis-DCE have continued to trend 

downward, more variability in VC concentrations over time has been observed (Fig. 8).   

Monitoring data collected in 2009 show a consistent trend of declining VC concentrations at well 

USGS-8 (Fig. 8), and VC concentrations are nearing the MCL (2 μg/L). 

Redox Processes 
 
 Ground-water chemistry data suggest that the injection of Fenton’s Reagent has modified 
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ambient redox processes at the site.  Prior to Fenton’s Reagent treatment, the source area was 

predominantly sulfate-reducing as indicated by the depletion of dissolved sulfate and hydrogen 

concentrations in the 2-4 nM range characteristic of sulfate reduction.  Downgradient of the 

sulfate-reducing source area, the system was predominantly Fe(III) reducing (Chapelle and 

Bradley, 1998).  Following Fenton’s treatment, concentrations of dissolved oxygen at well KBA-

11-34 increased from below detectable levels (0.05 mg/L) to above 7 mg/L.  Within three 

months, however, ground water at KBA-11-34 was once again anoxic. However, hydrogen 

concentrations have remained in the 0.2-0.8 nM range characteristic of Fe(III) reduction.  As 

Fenton’s-treated water has moved downgradient through the location of KBA-13A, 

concentrations of dissolved oxygen remained below detection levels (Fig. 9A), concentrations of 

ferrous iron and sulfate increased rapidly (Fig. 9B), and concentrations of dissolved sulfide and 

methane have decreased (Fig. 9C).  Prior to the arrival of Fenton’s treated water, hydrogen 

concentrations at KBA-11-13A varied seasonally between levels characteristic of sulfate 

reduction (1-4 nM) and levels characteristic of Fe(III) reduction (0.2-0.8 nM).  Since the 

Fenton’s-treated water has arrived at KBA-11-13A, however, hydrogen concentrations have 

remained in the range characteristic of Fe(III) reduction.  These data imply that the delivery of 

ferric iron to the aquifer via Fenton’s Reagent has shifted the predominant microbial metabolism 

toward Fe(III) reduction.   

 The effects of vegetable oil on the water chemistry of well KBA-11-34, which is the 

closest monitoring well to the zone of vegetable oil injection, also have become evident.  Prior to 

May of 2003, concentrations of methane at KBA-11-34 were less than 1.0 mg/L.  Beginning in 

September of 2003, however, concentrations of methane have increased.  In 2009, methane 

concentrations varied between 5 and 13 mg/L (Tables 1-4).  This indicates microbial utilization 



 14

of the vegetable oil and the establishment of highly reducing methanogenic conditions.   These 

conditions, in turn, favor the biodegradation of residual contaminants left in the source areas.  

Bromide was also added to the vegetable oil to act as a tracer and low levels of bromide are now 

detected throughout the plume (Table 1-4). 

Analysis of Sampling Frequency 

 The efficiency of monitored natural attenuation has been assessed based on quarterly 

sampling at the Kings Bay site for ten years.  The results of this assessment have shown: 

1.  The anoxic conditions needed to facilitate the natural attenuation of chlorinated ethenes have 

been maintained over time (Fig. 9).  Because hydrogen peroxide, a strong oxidizing agent, was 

part of the Fenton’s reagent treatment, there was concern in 1999 that the anoxic conditions 

might change to oxic conditions and that this might inactivate natural attenuation.  In fact, the 

Fenton’s treatment did produce transient oxic conditions in the source area.  However, these oxic 

conditions disappeared by six months after injection.  Furthermore, oxic conditions were not 

observed immediately downgradient of the injection area (Fig. 9). 

2.  Once the source area was treated and the mass of chlorinated ethenes being dissolved into the 

plume were lowered, the contaminant plume began to shrink immediately (Figs. 2 and 3).   This 

was due to the relatively efficient natural attenuation mechanisms, largely biodegradation, 

operative at this site.  These contaminant-lowering biodegradation processes were occurring 

before Fenton’s treatment, but the biodegradation losses were balanced by continuing dissolution 

of chlorinated ethenes from the source areas.  Once the source area was treated, biodegradation 

outpaced contaminant replenishment, and the plume began to shrink.  Without biodegradation of 

the chlorinated ethenes, dilution and dispersion would have eventually dissipated the plume, but 

this would have likely proceeded over a time frame exceeding one hundred years (Chapelle et 
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al., 2007). 

3.  Concentrations of chlorinated ethenes, particularly concentrations of carcinogenic vinyl 

chloride in the wells adjacent to the neighborhood, have decreased substantially since Fenton’s 

treatment (Fig. 7).  Presently, three of the eight monitoring wells near the neighborhood exhibit 

vinyl chloride concentrations below the 2 μg/L MCL.  The highest vinyl chloride concentration 

observed adjacent to the neighborhood in September of 2009 was 19 μg/L.  In 1998, vinyl 

chloride concentrations in this well (well USGS-10) was 683 μg/L. 

 Given the demonstrated success of combining Fenton’s reagent to treat the source area, 

and natural attenuation to treat the plume over the last ten years, it is reasonable to consider 

whether continued quarterly monitoring of the USGS natural attenuation monitoring wells is still 

warranted.  One way to approach this issue is to analyze the ten years of monitoring data that has 

been collected assuming quarterly sampling, biannual sampling, or annual sampling, and then 

consider how much resolution of water-quality trends is lost for each sampling strategy.  For 

example, some of the most dramatic changes in chlorinated ethenes have been documented at 

downgradient well USGS-11 (Figure 7).   The quarterly sample regime clearly shows 

considerable variability between sampling events, variability that can be attributed to actual 

system changes as well as sampling and analytical error.   The large rise in cis-DCE 

concentrations between 2000 and 2001, for example, clearly reflects changes in the system 

(cessation of pump-and-treat and consequent shift of the plume), changes that would have been 

less apparent with biannual or annual sampling.  Similarly, the significant changes in cis-DCE 

concentrations at well USGS-4 over time (Figure 6), would have been less apparent. 

 On the other hand, if trends in concentration changes are the primary focus of interest, 

then a simple statistical approach suggests that quarterly sampling may no longer be necessary at 



this site.  This statistical approach is shown in Figure 10.  The downward trend in DCE 

concentrations at well USGS-11 began in 2002.  Figure 10 shows how these falling 

concentrations would appear assuming quarterly, biannual, and annual sampling.  To make this 

approach more quantitative, the data were fitted by non-linear regression analysis to an 

exponential decay equation: 

      

where the constant a is the best-fit initial DCE concentration and b is the slope of the best-fit 

concentration decay curve.  Using all of the quarterly data in the regression, the best fit 

parameters are a = 133, b = 0.2001, the correlation is significant (r2=0.85), and the slope of the 

curve is less than zero (p<0.0001)  (Fig. 10).  If this site had been sampled biannually (Fig. 10), 

then the a and b parameters increase to 146 and 0.23 respectively.  In other words, the slope of 

the DCE decrease curve assuming biannual sampling would have differed from the quarterly 

sampling by about 15%.  Thus, while the precision of the overall trend differs from quarterly 

sampling, the same trend is still resolved.  If this site had been sampled annually, further 

degradation in the resolution of the concentration decline becomes apparent, with the slope of the 

best-fit curve differing from the quarterly sampling curve by 25%. 

 The ten years of data have established that redox conditions at the site have stabilized 

following Fenton’s reagent treatment and that conditions still favor the efficient biodegradation 

of chlorinated ethenes (Fig. 9).  This being the case, the primary question to be addressed by site 

monitoring is to document contaminant concentration trends over time while continuing to 

monitor ambient redox conditions.  The analysis of trends at well USGS-11 suggests that 

biannual sampling can capture these trends within a 15% departure in sensitivity from that 

offered by quarterly sampling (Fig. 10).  The more substantial loss of sensitivity offered by 
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annual sampling (25%), on the other hand, could be problematic.  

CONCLUSIONS 

 Ground-water monitoring data collected over a ten-year period at the Kings Bay site 

indicate that source-area treatment by Fenton’s Reagent has led to a significant contraction of the 

chlorinated ethene plume.  There is considerable variability in the pattern of concentration 

decreases, however, that reflect a variety of hydrologic and microbiologic factors. In the 

upgradient part of the plume, much of the observed concentration decline can be attributed 

directly to contaminant destruction by Fenton’s Reagent (Well KBA-11-34).  Furthermore, the 

movement of high-sulfate Fenton’s-treated water downgradient also leads to declines in 

chlorinated ethene concentrations (wells KBA-11-13A and USGS-5).  However, movement of 

low-sulfate, chlorinated ethene-contaminated ground water, possibly in response to Fenton’s 

reagent injection, apparently lead to a transient increase chlorinated ethene concentrations in one 

location (well USGS-4).  However, contaminant concentrations at USGS-4 have been steadily 

declining since 2006 (Fig. 7).  Fenton’s treated high-sulfate water has arrived at the third line of 

monitoring wells (Fig. 8).  After an initial spike in concentrations following arrival of the 

Fenton’s Reagent-treated water, cis-DCE concentrations have declined to the 2-3 μg/L range at 

well USGS-8 (Fig. 8).  The pattern of VC concentration changes have been more variable and 

show alternating patterns of increases and decreases.  However, in 2008, a consistent trend of 

decreasing VC concentrations was observed at well USGS-8.  An analysis of contaminant 

concentration treads at downgradient well USGS-11 suggests that changing the frequency of 

sampling for the natural attenuation monitoring from quarterly to biannually is feasible. 
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Table 5.–Chlorinated ethenes at Kings Bay, 2/19/09. 
 

well number  PCE TCE cis-DCE VC 

KBA-11-34 3.1 <1 30 <2 

USGS-1 2.9 1.6 1.2 3.9 

USGS-2 8.7 6.3 7.2 <2 

USGS-3 <1 3.3 7.7 2.9 

USGS-15 1.5 <1 <1 <2 

KBA-11-13A <1 5.1 4.3 <2 

USGS-4 <1 3.2 110 44 

USGS-4R <1 3.2 110 46 

USGS-5 <1 <1 5.8 <2 

USGS-6 <1 1.3 3.9 <2 

USGS-7 <1 <1 2.7 <2 

USGS-8 <1 <1 3.3 11 

USGS-8R <1 <1 3.3 10 

USGS-9 <1 <1 <1 <2 

USGS-10 <1 <1 68 27 

USGS-11 <1 <1 44 13 

USGS-12 <1 <1 30 8.2 

USGS-13 <1 <1 2.2 <2 

USGS-14 <1 <1 1.3 <2 

KBA-11-37 <1 <1 3.2 <2 
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Table 6.–Chlorinated ethenes at Kings Bay, 6/01/09. 
well number  PCE TCE cis-DCE VC 

KBA-11-34 3.6 <1 120 <2 

USGS-1 <1 2.6 7.8 2.2 

USGS-2 7.8 5.4 9.7 <2 

USGS-3 2.4 1.4 1.7 <2 

USGS-15 1.4 <1 <1 <2 

KBA-11-13A 20 11 20 <2 

USGS-4 <1 2.9 110 42 

USGS-4R <1 2.9 110 42 

USGS-5 <1 <1 5.6 3.7 

USGS-6 <1 <1 2.9 <2 

USGS-7 <1 1.3 3.0 <2 

USGS-8 <1 <1 3.0 10 

USGS-8R <1 <1 3.1 10 

USGS-9 <1 <1 <1 <2 

USGS-10 <1 <1 44 17 

USGS-11 <1 <1 50 7.4 

USGS-12 <1 <1 18 3.0 

USGS-13 <1 <1 2.0 <2 

USGS-14 <1 <1 2.0 <2 

KBA-11-37 <1 <1 3.0 <2 
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Table 7.–Chlorinated ethenes at Kings Bay, 7/21/09. 
well no  PCE TCE cis-DCE VC 

KBA-11-34 2.9 <1 66 <2 

KBA-11-34R 1.2 <1 120 <2 

<1USGS-1 <1 2.2 8.4 2.7 

USGS-2 6.8 4.9 12 <2 

USGS-3 2.2 1.3 2.0 <2 

USGS-15 1.2 <1 <1 <2 

KBA-11-13A 3.4 6.3 9.4 <2 

USGS-4R <1 2.9 120 42 

USGS-5 <1 <1 6.2 <2 

USGS-6 <1 <1 3.8 <2 

USGS-7 <1 <1 3.0 <2 

USGS-8 <1 <1 2.5 5.6 

USGS-8R <1 <1 2.3 5.3 

USGS-9 <1 <1 <1 1.0 

USGS-10 <1 <1 32 10 

USGS-11 <1 <1 41 5.3 

USGS-12 <1 <1 18 <2 

USGS-13 <1 <1 1.2 <2 

USGS-14 <1 <1 <1 <2 

KBA-11-37 <1 <1 2.4 <2 
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Table 8.–Chlorinated ethenes at Kings Bay 9/15/08. 
well no  PCE TCE cis-DCE VC 

KBA-11-34 13 <1 200 <2 

USGS-1 <1 2.5 7.8 3.4 

USGS-2 11 3.0 7.1 <2 

USGS-3 10 1.5 1.6 <2

USGS-15 9.4 <1 <1 <2 

KBA-11-13A <1 5.4 4.4 <2 

USGS-4 <1 3.5 86 41 

USGS-4R <1 4.2 100 47 

USGS-5 <1 1.2 5.4 <2 

USGS-6 <1 1.3 4.2 <2 

USGS-7 <1 <1 3.1 <2 

USGS-8 <1 <1 3.1 7.9 

USGS-8R <1 <1 2.2 5.8 

USGS-9 <1 <1 <1 <2 

USGS-10 <1 <1 39 19 

USGS-11 <1 <1 30 9.0 

USGS-12 <1 <1 15 2.8 

USGS-13 <1 <1 1.2 <2 

USGS-14 <1 <1 1.2 <2 

KBA-11-37 <1 <1 2.7 <1 
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Figure 1.--Locations and numbers of monitoring wells at the
          Kings Bay site.  
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Figure 4. Concentration changes of sulfate and chlorinated ethenes
                over time at well USGS-3.
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Figure 5. Concentration changes of sulfate and chlorinated ethenes over time
                 at well KBA-13A.
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Figure 6.--Concentration changes over time of sulfate and chlorinated ethenes
       at wells USGS-4 and USGS-5.  
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Figure 7.--Concentration changes of chlorinated ethenes at downgradient wells 
                  USGS-9 and USGS-11.
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Figure 8.--Concentrations of sulfate, VC, and cis-DCE over time at well
                  USGS-8.
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Figure 9.--Concentrations of redox indicators over time at well KBA-13A.
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biannual sampling
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Figure 10.--Comparison of DCE concentration trends at well 
        USGS-11 assuming the well was sampled quarterly, bianually, 
        or annually for eight years.
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